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FOREWORD 


Education is the process of acquiring knowledge. Simple meaning of educa¬ 
tion is to provide such profitable experiences to the individual which will help him Brow 
physically, mentally, morally and spiritually. During the last decade or so, a global 
rethinking has taken place to make education and science education in particular more 
meaningful. The focus on acquisition of knowledge has shifted from teaching to learn¬ 
ing. The teaching today is mainfy being visualized as an interactive process in which 
teacher and students both have their active role in the process of (earning. The 
democra'ization of teaching thus thrusts a vital responsibility on the shoulders of teacher 
training institutions which are engaged in preparing competent science teachers, who 
can act as facilitator rather than merejdispenser of knowledge. 

A model of teaching is a plan or pattern that can be used to shape curriculum 
towards guiding instruction in the classroom. Models of teaching have resulted from 
the experiences of psychologists regarding the behaviour ef teacher in a classroom. The 
principal idea undelying various models of teaching is that a single best way to teach 
does not exist and as such, different teaching strategies may be suitablly used by a 
teacher to realize different instructional goals. Models of teaching provide a real 
opportunity of integrating "Content and process of education", as content is the focal 
point here. For an ordinary classroom teacher it Is not possible to appreciate this new 
approach of instruction unless it is presented to him in a simple, easy and practical way. 

I am happy to record that my colleagues of Chemistry Ssction of the College, 
have conducted two inservice programmes of higher secondary teachers in their area 
of discipline and equipped teachers with appropriate training to use Advance Organiser 
Model and Concept Attainment Model in teaching of Chemistry. My colleagues went 
a step further and developed few model lessons through deliberations in these progra¬ 
mmes. I am sure teachers practicing chemistry at the higher secondary stage would 
find this material useful and interesting. Since this type of work is a ma : den attempt 
in our country, suggestions and views for improvement of the material would be high'y 
appreciated. 


Bhopal 

April 28, 1990 


Prof. P, K. Khanna 
Principal 

Regional College of Education 
BHOPAL 




PREFACE 


The content of Chemistry and the method used in teaching subject this have 
been subjected to critical appraisal and as a consequence radical changes are 
appearing. The reason being that education never remains static and it is always better 
to look for new trends. 

The National Policy of Education (NPE) 1986, stresses the importance of Science 
education in these words. Science education will be strengthened, so as to develop in 
the child well defined abilities and values such as spirit of enquiry, creativity, objectivity 
the courage to ask questions and an aesthetic sensitivity. 

With the introduction of 10+2 pattern of curriculum in almost all states many 
old units of syllaous have been replaced, modified and redesigned by new and upgraded 
content units. The new syllabus has made It possible to go much further in 
systematizing and explaining the facts of Chemistry. 

How then to teach chemistry at this stage for effective learning 7 One way of 
effectively transacting the content at the +2 stage could be the use of models of 
teaching, namely advance organizer (A.O.) model, concept attainment model and 
inquiry training model, which are few amongst the many models of teaching. A begin¬ 
ning to use Advance organizer model and concept attainment model was made by the 
Chemistry section of the Regional College of Education, Bhopal through two programmes 
conducted form 16-8-68 upto 21-8-68 and 29-1-90 upto 3-2-90. 

According to weil and Joyce, an advance organiser can be expressed as follows : 

1. It should beat a higher level of abstraction, generality and inclusiveness 
of the learning material. 

2. It should explore the essential 1 2 3 features of the concept. 

3. It should overview all major similarities and differences between issues 
and new ideas before they are encountered. 

4. It should link the previous background or experience to the organiser. Here 
it will be appropriate to consider David Ausubels, goal of learning snbject 
matter, with consideration for the improvement of presentation of method of 
teaching, inorder to acquire mastery of academic material. His theory of 
meanigful verbal learning deals with three aspects. 

1. How knowledge is organised ? 

2. How mind works to process new information 7 

3. How teachers apply this idea durring class room instruction 7 
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Thus the theory of advance organiser model of teaching provides information to 
teachers for selecting, organising and presenting new information. We are aware that 
during inductive approach of teaching, the students discover or rediscover concepts, but 
the advance organiser model provides concepts and principles to the students. This 
helps to strengthen students cognitive structures directly. 

Can we teach Chemistry with the use of A.O. to students, that will be meaningful ? 

The answer is that it depends upon the learner the material and the method of 
presentation. If the learner begins with the right 'set' and it the material is really under¬ 
standable, than the meaningful learning can occur. In reality, the stuaent is able to 
relate what is being presented. On the other hand the concept attainment model helps 
to attain the concept meaningfully, 

Considering these points of meaningful Chemistry learning, two orientation pro¬ 
grammes weie designed with tha objectives mentioned below— 

Objectives of Orientation Programmes 

1. To provide instruction to Chemistry teachers teaching at +2 stage, in-Advanca 
Organiser model for Chemistry teaching as well as concept attainment model. 

2. To identify the selected topics in Chemistry at +2 stage where the two said' 
models could be used. 

3. To determine the efficacy of A.O. model in Chemistry teaching as well as 
the concept attainment model. 

4. To prepare model lesson using A.O. model and concept attainment model m 
Chemistry teaching. 

5. To formulate selected instructional material for use of these models. 

In order to achieve these objectives, we planned so as to fulfil the basic require¬ 
ments of the teacher, who has been envisaged as,a 'facilitator' of learning in the new 
education pol.cy. 

vW are thankful to NCERT' for the help provided to us in organising' these pro¬ 
grammes for the benefit of Chemistry teaching. We also wish to record our thanks to 
Dr. P. K. Khanna, Principal, RCE, Bhopal, Dr. J. S, Grewal Dean of Instruction and Prof. 
G. K. Lehri, Head, Deptt. of Science and coordinatpr Extension services Centre of College 
for their help and guidance. We are also thankful to Madhya Pradesh, Gujarat, Maha¬ 
rashtra and Goa, Srate Government education .department for deputmg the teachers for 

attending this Onentation Programmes, Suggestions for the improvement of the 
nuteiial are most welcome, . 
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PART I 


ADVANCE ORGANIZER MODEL 




Cognitive Functioning And The Role 
of Organisers 

— S. N, Tripathi 

Knowledge, in order to be retained and effectively used, must be organized. 

’ Unrelated facts are likely to be forgotten. But if these facts are subsumed under 
broader concepts and principals they are likely to be better retained and used when a 
need arises. Ausubel has suggested the use of broad principles in order to achieve a 
better organization of knowledge. 

Principles of Cognitive Functioning : 

AusubeJ has emphasized two important principles of cognitive functioning. 
These are : 

1. progressive differentiation, and 

2. integrative reconciliation 

Progressive Differentiation : Progressive differentiation means organization of the 
cognitive structure in the form of a hierarchy. At the top is placed a concept or 
principle which is broad in its interpretation and is more inclusive. Under this are 
included concepts and principles which are more specific and [ess inclusive. These are 
followed by still more specific concepts and principles. Thus a hierarchy beginning with 
a very broad concept or principle to concepts and principles which are specific is deve¬ 
loped. This is called progressive differentiation of knowledge. Below are given a few 
examples of hierarchical organization of knowledge. 

Development of a Country 


Natural Resources Structure of the people 

I Government 


Fossil Fuel Minerals Timber Power 
_J_ Sources 


Precious Construction 

Metals Metals 

Real Numbers 


Rational Numbers Irrational Numbers 


Integers Fractions 


Natural Nonpositive 

Numbers Integers 
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The above examples show how knowledge is organised in a hierarchical manner, f 
Generally this kind of organization is already available in the textbooks. An arbitrary I 
structure can also be developed unless it is inconsistent with the recognized view. j 

{ 

A teacher who is teaching a subject already has a hierarchical structure of I 
knowledge of that subject in his mind. A chemistry teacher has the structure of periodic 
table. A zoology teacher knows the classification of the animal kingdom. When he has 
to talk about amoeba he knows that it belongs to Phylum Protozoa. He knows about 
the general characteristics of this phylum and can relate the study of amoeba to these 
general characteristics. The student should also be able to do the same. If the stuednt 
does not relate amoeba to the general characteristics of the phylum protozoa, than he is 
likely to forget some the facts that he studied about amoeba or he will not be able to 
understand their full significance. 

Development of hierarchical structure of knowledge has been called 'progressive 
difierentiation'. This progressive differentiation is achieved through generalizations. 
Let us take the general zation about protozoa. 

The phylum protozoa comprises animals wh.ch have a single cell or a oolony ol 
cells, similar in structure and performing all functions of life independently of each 
other. 

This generalization would help in the organization of knowledge. If we have to 
teach our students shout smoeba, we have to first explain to them the phylum pro¬ 
tozoa. This generalization will come in the very beginning. This is what is known as 
cdvance organizer. Organizer means that it organizes the knowledge. The adjective 
'advance' means that it should come in the beginning. 

Protozoa j 


Class (i) Class (ii) Class (iii) 

Sarcodina Mastigophera Sporozoa 

Example : Amoeba 

Integrative Reconciliation : When we are studying a subject we come across two 
or more topics in which there "are some similarities and some differences. Students will 
find such topics very confusing unless the teacher tries to reconcile and integrate tham. 
Hence the term 'integrative reconciliation', has been used. This is the second principle 
of organization of knowledge. 

In history when the students study about Jainism and Buddhism, they find it a 
little confusing, There is so much similarity between the two that it becomes difficult to 
differentiate between them. There is no confusion in the mind of the teacher. She clearly 
sees the difference between the two. She should also enable the students-to see thess 


Class (iv) 
Ciliata 

! 
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differences. How can she do it ? Here again, she has to give some generaliza¬ 
tion in the beginning highlighting tho basic similarities and differences, especially the 
difference- between Buddhiam and Jainism. Then she can take up a more detaieed study 
of Buddhism and Jainism. Since the students already know the main differences they will 
not feel confused and the knowledge will be properly organ zed. Suppose the teacher 
says, "Jainism laid too much emphasis on p3nance [Tapasya] and puritanical life, while 
Buddhism recommended the middie path. Buddhism does not want that a person 
should put himself to needless suffering". This would be a comparative organizer and 
would bring out the difference Between Buddhism and Jainism. After understanding this 
the student can s tudy the main teachings of both the religions and he will not feel 
confused. 

Use of Organizers : 

fn order tofecilitate learning, we should organize teaching in such a manner 
that th sre is progressive differentiation of knowledige. Often the subject matter is * 
arranged in this form. If this be the case, it would be necessary to repeatedly draw the 
attention of the students to the broader concepts so that the subsidiary conepts are 
viewed under a proper perspective. Whenever these broader concepts are Facking, the 
teacher may try to formulate them. Such broad concepts or generalizations have been 
termed as organizers by Ausubal. Usually organizers are verbal. They can also be 
perceptual. A diagram or a chart can function as an organizer. Verbal organizers can 
be of two types : 

1. Exposrtory Organizer 

2. Comiparative Organizer 

Expository organizer is used when the teacher wants to bring about progressive 
differentiation of knowledge. 

Compartive organizer is used to bring about integrativa reconciliation. 

What is an advance Organizer 7 

Ausubel has defined advance organizer. His definition is given below : 

An advance organizer is introductory material that is presented ahead of the 
learning task and is at a higher level of abstration and inclusiveness than the learning 
task itself. Its purpose is to explain, integrate fand interrelate the material in the 
learning task with previously laarnt material (also to help the learner discriminate the 
new material from previously learnt material). 

The most elective organizers are those that use concepts, terms, and proposi¬ 
tions that are already familiar to the learnar as well as appropriate illustrations and 
analogies. 


*D. P. Ausubel, Education Paycbology : A Cognitive View. 
New York: Holt, Rinehart & Winston, 1968, P. 1.153. 
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Advance organizers are generally based upon the major concepts, propositions, 
Generahztions principles, and laws of a discipline. 

Weil and Joyce in Information Processing Models of Teaching, have given some 
guidelines for formulating the advance organizer. 

An organizer should : 

1 be at a higer level of abstration, generality, and inclusiveness than the 
learning material; 

2. explore the essential features of the concept (or proposition); 

3. overview all major similarities and differences between issues and new 
ideas before they are encountered; 

4. provide examples; 

5. link the students'previous background or experience to the organizer; 

6. emphasize the terminology of language of the concept or proposition. 

Expository Organizer on Landscape : 

In geography unit we read about several different rural landscapes. But first we 
need to know what a landscape is. 

Look out of the window. How far can you see ? Two miles? One mile ? A 
half mile ? Not very far. As parson can see a tiny part of earth at one time. 

You see a landscape through the window. A landscape is that part of the earth 
you can see and look over. When you drive along the highway, you see many diffe¬ 
rent landscapes. 

(a) What is a landscape ? 

(b) How large is the landscape of an ant ? 

(c) How large is the landscape of an astronaut orbiting the earth,? 

(d) Can we say that landscapes vary in size ? 

Compa»ative Organizer on Landscape : 

There are two types of landscapes. They are urban landscape and rural 
landscape. An urban landscape is what we see in the city. Urban means city. An 
urban landscape has tall buildings, croweded side-walks, express ways, factories, and 
many different types of hosues We see many different landscapes when we drive in a 
city. 




M. Weil & B. Joycs, Information Processing Models. 
Englewood Cliff a, N.T.: Prentice—Hall, 1S75. P.254 
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Rural landscape refers to open country and farming. Every landscape that is not 
in a city is a rural landscape. Some rural landscapes are made of farms and farm villages. 
Other rural landscapes are forests. 

(a) Does a rural landscape differ from and urban landscape ? 

(b) Which type of landscape do you see through the classroom window ? 

1. Organizer is at a higher level of abstraction and generality. 

2. The essential features of the concept or proposition must be pointed out and 
explained. 

Syntax: 

There are three phases in this model. 

Phase One : Presentatien of an Advance Organizer. 

Phasa Two : Presentation of learning task or material. 

Phase Three : Strengthening cognitive organization 

Phase one : Presentation of Advance Organizer 

Clarify aims of the lesson 
Present organizer 

Identify defining attributes 
Give exampes 
Provide context 
Repeat 

Prompt awareness of learner's relevantknowfedge and experience. 

Phase Two : Presentation of Learning Task or Material 

Make organization explicit 

Make logical order of learning material explicit 

Maintain attention 

Present material. 

Phase Three : Strengthening Cognitive Organization 

Use principles of integrative rf conciliation. 

Promote active reception learning 
Elicit critical approach to subject matter. 

Clarify. 

PLANNING GUIDE FOR ADVANCE ORGANISER MODEL 

PHASE ONE ; PRESENTATION OF ADVANCE ORGANISER 
Stating Aim of the Lesson 

"We talked about...last week, and today we want to discuss...and major...and the 
ths chief difference between...and..; 
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Aim can be stated in a number of ways r I 

(i) giving the topic as title. I 

(li) stating a generalisation. § 

(iii) making a statement. | 

(iv) summarizing the main points. § 

(v) defining the objectives. i 

(vi) asking students about related topics 

(vii) or using a combination of these strategies 

Planning Advance Organiser 

(1) Identify the concepts, proposition, or principle on which the advanced 
organiser will be based. 

(2) Will the Advanced Organzer bo an expository or comparative organizer ? 

(3) Describe or explain the essential characteristics or features of the Avance 
Organizer. 

(4) Give several examples of the idea in the Organizer. 

(5) Describe major similarities and differences between existing ideas and new 
Information. 

(6) Formulate the Advance Organizer presentation. 

An Organizer should : 

1. be at a higher level of abstraction, generality and inclusiveness than the! 
learning material; 

2. explore the essential features of the concept (Or proposition) ; , 

3. overview all major similarities and differences between issues and new Ideas 
before they are encountered ; 

4. provide examples ; 

5. link the students previous background or experience to the organizer. 

7. emphasize the technology or language of the concapt or proposition. 

PHASE ONE : SUMMARY OF ACTIVITIES 

Clarify aims of lesson 
Present organizer: 

Identify defining attributes. 

Give examples. 

Prov.de multicontext (different types of examples). 

Repsat terminology of subsumet (organizer), 
prompt awareness of relevant knowledge and experience in learner's backgroud. 

Excerpted from M. Wei! Er B. Joyce, Information Processing Models Englewood 
Cliffs, N.J. ; Prentice-Hall. 1968. ' ' 
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PHASE TWO : SUMMARY OE ACTIVITES 

Presentatian of Learning Task or Material 
Make organization explicit. 

Make logical order of learning material explicit. 

Maintain attention. 

Present Material. 

planning Phase Two : 

7. Briefy Describe the learning task and the nature of the new learning material. 

8. List two behavioural objectives that you will teach for this lesson. 


PHASE THREE : STRENGTHENING ORGANISATION 

Clarification of Integrative Reconciliation, Active Reception 
Learning and Critical Approach 

There are several ways to facilitate integrative reconciliation of the new material 


Ways to Facilitate integrative Reconciliation 

1. remind the students of the whole cognitive organisation (the larger picture) 

2. ask for a summary of the major attributes of the new learning material. 

3. repeat precise definitions ; 

4 ask for differences between parallel subsumers (organizers) 

5. ask students to descr.be how the learnmg material supports the concept or 

prooosition that is being used as a subsumer. 

Ways to Promote Active Reception Learning 

1. asking students to describe how the new material relate-; to a single aspect of 

their existing Knowledge ; ' in *hn 

2. asking students for additional examples of the concept or proposition in the 

learning material; . , „ . + . _ u in + n 

3. asking students to verbalize the essenee of the material, tran g 

their own terminology and personal frames of reference , . 

4. asking students to examine the material from alternative points of view , 

5. relating the material to contradictory material, experience, or knowle ge. 


Ways to Develop a Critical Approach to Knowledge 

1. asking students to recognize assumptions or inferences that may have been 

made in the learning material; 

2. to judge and challenge these assumptions and inferences ; 

3. to reconcile contradictions among them. 


SUMMARY OF ACTIVITIES OF PHASE III 


Use principles of integrative reconciliation (integration of now material with what 

the students already know). 

Promote active reception learning. 
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Elicit critical approach to subject matter. 

Clarify- 

Plannining Phase Three: Active Reception Learning 

n. a n to USS skills for promoting active reception learning 
(9) Describehowyoup ition m, he „ 6W material; relating new 

and persona, experience; — new 

students own terminology or frame of reference). 

Promoting a Critical Approach 

0 0) What inferences or assumptions are made in the learning material 

(11) How will you explore these in your presentation ? 

Strenthening Cognitive Structure 

(12) The basic activities you will use to strengthen cognitive structure ere. (to be 

completed by^eteacher^ ^ wi „ concentrate on in you, lesson, and 

how will you go about doing it. 



Types of Advance,Organizers 

Dr. I P. Aggarwal 

Deptt, of Science, 
Regional College of Education 
' Bhopal , 


For practicing the advartcei organizer model, in teaching of chemistry, the first and 
4 -foremost task for the teacHer is to select the organizers and word them properly, 
ii selecting the organizer, the teacher should arautli.be very mmutely that the 
nrnnnizer should include the learning material in it. Few organizers discussed with th 
participants (of the workshop held at RCE, Bhopal from 16 - 8-88 upto 21-8-88) and 
finalized are as follows. 


1, Expository Type 

A. Concept Definition 

(i) Compounds may contain several elements but compounds containing carbon 
and hydrogen only are known as hydrocarbons. 

(ii) A chemical bond can also be formed by overlapp ng of atomic orbitals and 
the bond thus formed is known as the covalent bond. 

(ill) All interactions do not result in hydrolysis, only such ion-solvent interactions 
result hydrolysis in which the H-O-H bonding of water is broken. 

(iv) Beforeaspecies gets a particular shape, electronic waves of the orbitals 
re-adjust themselves and cause hybridization. 

(v) Realignment of electrons between the reacting species is the cause of 
chemical change and one such chaege is redex reactions. 

B. Generalization 

(i) Stress of any kind on the equilibrium shifts the equilibrium in a direction 
opposite to the stress applied. 

(ii) Decrease in the free energy of the system is the driving force for th 
bility of occurrence of a change. 

(iii) A hydrogen bond is formed whenever hydrogen is trapped between two 
highly electronegative elements but only inter-molecular hydrogen bonding 
influences the melting and boiling points of the substances. 
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2. Comparative Type 

(i) Changes may conveniently be classified into spontaneous and non>spontan* 
eotis ones, electrolysis is that type of non-spontaneous redox change which 
occurs at the expense of electrical energy. 

(ii) Peroxides are that class of oxides, which in addition to the element oxygen 
linkage, contain 0—0 linkage. 

(iii) Oxo-acids are ionogen typB of electrolytes in which basicity of the acids is 
determined by H—0 linkages present in the molecule. 



A Model Lesson Using Advance Organizer Model 

Dr. I. P. Aggarwal 
Deptj. of Science 
Regional College of Education 
Bhopal 


Phase 1. Topic : Metallurgical Extractions 


(i) Aim 

The socio-economic condition of the society is related to the industrial develop¬ 
ment, which in turn is linked with the new technologies available for metallurgical 
extractions. Metals are thus our great friends. The science of winning the metals from 
the compounds in which they occur in nature is called metallurgy. It is one of the 
oldest branches of chemical knowledge but one to which new discoveries are constantly 
being added and need to be added for the prosperity of humanity. 

(ii) Defining the Advance Organi2er 

Metals are won in the pure form through reduction of their compounds, whereas 
active metals because of their tendency to act as very good reducing agents are 
extracted electrolytically, noble metals are usually extracted first by complexing them. 

Teacher Which block of the elements in the periodic table acts as very good reducing 
agents ? 

Student 'S' Block elements. 

Teacher Good. Now which block of the elements are available in abundance and 
tend to form complexes ? 

Student d-Block elements. 

Teacher Very good. Today we will proceed to discuss the extraction of these families. 

(iii) Prompting, Avvarenees of Learner's Knowledge 

Teacher Study the following reactions and find out the common generalization. 

(i) CUjS rf ^CUjO —■+ 6Cu,+ SOj 

(ii) PbS + 2PbO —* 3Pb + S0 2 

(iii) pe 2 Oj + 2A1 ■—► Al 2 0 2 + 2Fe 

Student Metals are obtained in the native state through reduction of their compounds 
Teacher Yes T Now can you name some precious metals ? 

Student Gold and silver. 

Teacher That's right. 
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Teacher What happens when the precipitate of silver chloride is dissolved in Ammonia? 
Student AgCI 4- 2NH 3 ^ [Ag(NH 3 ) 2 ]++CI 

Teacher Good, Silver here is present in the complex form, Jn which ammonia is acting 
as the complexmg agent. Today we shall discuss about the extraction of 
Ag, Au, Pt, Os (Noble metals) etc. from their ores and that of certain active 
metals like Na, Mg, Ca etc. 

Phase 2. Presentation of Learning Material 

Teacher directs the students to examine critically the following reactions in each 

case of the metallurgical extraction.___ 

Metal Ch.ef ore Main method of ' Equation for Extraction 

Extraction_ 

(i) Lithium Spodumenne, Electrolysis of fused LiCI 

LiAI(SiOj); with KCI added 

(ii) Potas- Camallite, Electrolysis of fused KCI 

sium KCI, MgCI, 6H a 0 with CaCI 2 added All involve electrolytic 

reduction 

(iii) Sodium Rock Salt NaCI Electrolysis of fused NaCI Mn-H-ne"—► M 

with CaCI 2 added 

(iv) Magne- Carrallite. Electrolysis of fused MgCI 2 
sium KClMgClj 6H 2 0 with KCI added 

(v) Alumi- Bauxite, Electrolysis of AI 2 Oj in 3 

nium AI 2 0 3 2H 2 0 molten Na 3 AIF e , | 

(vi) Silver Argentite, Special methods involving Ag 2 S+4NaCN—>• 

Ag 2 S use of complexing agent 2Na[Ay(CN)j]-|-Na 2 S 

2Na[Ag(CN) 2 +Zn—* 
2AgfNa 2 Zn(CN) 4 


(vii) Gold 

Occurs as 
metal 

...do... 

4Au+8NaCN +0 2 4 2'rl 2 0-. 
4Na[Au(CN) 2 -MNa0H • 

2 N a [ Au (C N) j] + Zn-* 

Na 2 [Zn(CN) 4 ] + 2Au 

(viii) Platinum 

Spertylite, PtAS 2 
Plantiferrous Sand 

*#» do,.. 

Aqua 

Platinferrous-► H 2 PtCI { 

Sand regia 

H 2 PlCI 6 +2NN 4 CI-► 

(NH 4 ) 2 PtCI, 

. A 

(NH 4 ) 2 PtCI 6 ,—. Pt+2NH 4 CI 
' '* -+ 2pli 

(in) Osmium 

Osmiridiumnative 

alloy 

...do... 

NaCI 

Osmiridium-► OsCI 4 

Cl 2 (vapours) 
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Teacher Shakes his head in agreement. 

Teacher Boys in the metallurgical extraction of Ag, Au, Pt, Os and Ir you have coma 
across with cation and anion complexes, let us study how these are named. 
Teacher clarities the procedure adopted for naming the cation and anion comp, 
lexes and further assigns the following exercise to hie students. 

Teacher Nema the followmg complex ions 

(a) [Zn(NH 3 ) 4 l 2 -t- <d) [Co(NH,) 6 ] 3 + 

(b) FeF* 3- («> [Fe(CN)*] 3 “ 

(c) [Ag(CN) 3 y* tf) 

Student - 

(a) Tetra-ammine Zinc(ll) ion (d) Hexa-ammine Cobalt (III) ion 

(b) Hexafluoro ferrate (lll)ion (e) Hexa-cyano Ferrate (III) ion 

(c) Dicyano Argentate(l) ion (f) Haxa- aqua titanium (I) ion 

Promoting Active Reception Learning 

1. Magnesium and aluminium are frequently emyloyed for the extraction of metals 
suah as Mn, Cr ane Co from their respective oxides. What is the principal reason 
why these metals are used as reducfng agent ? 

2. How may magnesium bs extracted form sea water ? Write all chemical reactions. 

3. What favours d-block elements to from complexes easily ? Nam a two cations 
other than d-block elements capable of forming complexes easily. 

Developing Critical Approach to Knowledge 

Teacher Could you guess why in the extraction of silver this Is being complexed as 
cyanide complex 7 He at this stage presents the following date to the students 

Afi++2NH 3 fi[Ag(NH3) 1 ]+ K=1.7x1Q 7 dm 6 ml”* 

Ag++2S 1 0 3 2 -#[Ag(SjQ 3 )] 3 “ K=1.7x10>*dm« ml" 2 

Aq++2CN“^[Aj(CN) 2]*“ K=b,5xUi 18 dm 6 ml~ 2 

Student This is so because with cyanide it form a stable complex. 

Teacher Good. In silver plating we use potassium argentocyamde. What do you infer 
from th s ? 

Student Reduction of complex species is possible electroiytically also. 

Teacher Excellent, it seems that you pejple have picked up my idea. 



A Model Lesson Using Advance Organiser (A. 0.) 

Model 

— Dr. S. P. Saksena 


Topic : Types of Organic Reactions 

Phase—I 

(i) Aim 

A chemical reaction involves transformation of one kind of matter into the other 
in organic reactions transformation of reactants to products takes place through some 
definite steps. These steps give J us information regarding the sequence of breaking 
and making of bonds. The description of these steps give us information regarding 
the mechanism of the reaction. 

(ii) Definition of A. O. 

The species carrying a positive charge tend to attack a molecule at the point of 
high electron density, while species carrying a negative charge tend to attack a mo'e- 
cule at a point of low electron density, these attacks help the reaction to proceed to 
completion. 

Teacher—We know that methane and chlorine under the influence of heat or light/ 
form methyl chloride and hydrogen chloride. 

How is a molecule of methane converted into a molecule of methyl chloride ? 
Does this transformation involve more than one step if so, what are these 
steps ? 

Student—The conversion of methane into msthyl chloride involves the following 
steps. 

(1) Initiation (2) Propagation and (3) Termination 

Teacher—Does the nitration of benzene by a mixture of concentrated nitric acid and 
concentrated sulphuric acid take place in one step ? 

Student—No, it takes place in var ous steps. 

Teacher—Let us discuss today, the mechanism of organic reactions involving different 
steps. 

( iii) Prompting Awarencess of Learner's knowledge 

Teacher—Consider the following situations in order to understand, which bond in the 
molecule is likely to be broken for the reaction to take place. 
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i) Homoly tic fission— The covalent bond joining the atoms X and V breaks in such 
a way that each fragment carries one unpaired electrons. 


X - Y.. 


X°+Y» (jr'H) showing move¬ 
ment of single electron free radicals 


ji) Heterolytic fission— The covalent bond breaks in such away that a pair of 
electrons stay on any one of the atoms. 


X - Y.X+ + Y“ 


X — Y. 


.X" + Y+ 

Can you name the types of reagents, which bring about heterolysis ? 


shows movement of 
electron pair) 


Student—These reagents are called nucleophiles and electrophiles 

Teacher— Can you name some nucleophiles and electrophiles ? 

Student— The nucleophiles are RO~, HO”, CN"“, NH 3r HjO, ROH and 

electrophiles are as H+, H 3 0+, N0 3 +, BF 3 , ZnC| 2 , A1CI*. 

Teacher— Points out to the student that nucleophile reacts at a positive or positive 
s te and alkoxides or hydroxide ions have more nudeophilicity than neutral substances, 
which is enhanced by the presence of electron donating substituents eg. alkyl group. 
He also compares that an electrophile also reacts at a negative or partially negative 
site and the positive charged electrophiles are more reactive than the neutral ones. He 
further informs the students that a electron withdrawing substituents tend to concent¬ 
rate positive charge on the reacting site of the electrophile. 


Teacher— Can you give sequence for electrophilic reaction ? 
Student— These can be represented as : 


H—C=C—H + H+->-H—C 


H H 


J 


H 

—C—H (electrophile here is H+) 

I 

H 


*4 


H H Br 

Br” + H-c”—A—H—*H—C—d—H 


(nucleophile here is Br“) 


H H 


H H 
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Teacher Give the sequence for the attack of nuclocphile such as hydroxide ion on 
methyl chloride. 

Student This can be written as follows : 


H 

OH" + H—C—Cl-v 

I 

H 


f H H 

V 

OH—C—Cl 

1 

H 


H 

I 

—»OH—C—H -I- Ci 

I 

H 


Carbocations Organic species which have a carbon atom bearing only six electrons 
are called carbocations. The carbon atom here is Sp 2 hybridized and it uses the three 
hybrid orBitals for single bonding to three substituents, the remaining orbital is 
empty. This has a flat structure, having all the three covalent bonds in one plane 
with bonding angles o* 120®. This can be represented as; 


R 



orbital picture of carbocation 


Carbanions These are anions of carbon generated by the removal of one of the 
groups attached to a carbon without the bonding electrons. Thus every carbanion 
possess one lone pair of electrons and three pairs of bonding electrons around the 
central carbon atom which is Sp’ hybridized. 




orbital picture of carbocation 

You are aware that the reactions of benzene involve substitution, in which the reso¬ 
nance stabilized ring system is present. 

What kind of reagents bring about this substitution, and what is the mechanism by 
which these reactions take place ? 

Above and below the benzene plane, there is a cloud of pi-elections. Because of 
resonance, there pi-electrons are more involved in hobonding together canbon nuclei 
than are the pe- electrons of a carbon - carbon double bond. Still, in comparison 
with pi- electrons, these pi- electrons are loosely held and are available to a reagent 
that is seeking electrons. 
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It is not surprising that in its typical reactions, the benezene ring serves as 4 
source of electrons eg a base. 



Benzene ring pi claud is source of electrons 

Benzene ring pi- electron cloud is source of electrons. 

The compound with which it reacts are deficient in electrons, that is, electrophilic 
reagents or acids. So the typical reactions of benzene ring are electrophilic substitution 
reactions. 

Teacher Are these reactions characteristic of benzene only or of the benzene ring ? 

Student These reactions are characteristic of not only of benzene itself, but of the 
benzene ring where ever it is found—-and indeed of many aromatic rings, 
benzenoid and non—benzenoid. 

Teacher Let us begin with nitration, using benzene as aromatic substrate. Sequence 
of reactions are as; 

(1) 0HN0 a +2HjS0=H 3 0++2HS0 4 “+N0j+(Nitronium Ion 

/H 

(2) NOa“l-+C 4 H,-t-C 6 Hj+^ — Slow 

N N0 2 

/ H 

(3) C t H/ +HS0--»C 4 H s N0 2 +H 1 S0 4 

^no 2 

In step (i) nitronium ion is generated, which is the electrophilic particle that 
attacks the benzene ring. 

Teacher What type of equilibrium is shown by reaction (i) above ? 

Student The reaction is simply an acid base equilibrium. In this sulphuric acid serves 
as the acid and nitric acid serves as a base. We may consier that the 
vf-ry strong acid, Sulphuric acid causes nitric acid to ionize in the sense, 
HO"".+N0 2 and not the type H+.0N0 2 “ 
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Teacher The nitronium ion needs electrons, where does it find them ? 

Student It attaches to one of the carbon atoms by a covalent bond. This forms the 
carbocation as; 

H 

+/ 

C«Hj\ 

N0 2 

Teacher What is the structure of this carbocation ? 

Student We can represent it by three structures I, IT, [If that differ only in position 
of double bonds and positive charge. 



Teacher This means that the positive charge is not localized on one carbon atom, but 
is distributed over the molecule. The dispersal of the positive charge over 
the molecule by resonance makes this ion more stable tnan an ion with a 
localized positive charge. The hybrid carbocation is also represented by 
(IV). 

. The basic ion, HS0 4 ~ abstracts a hydrogen ion, to yield the substitution product, 
which retains the resonance stabilized ring. It is the preferred reaction In this case, 
due to loss of a hydrogen ion. 

Nucleophilic Substitution 

Teacher explain the nucleophilic substitution reactions as represented beiow 


R—X —► R+: Z —>- R—Z SN 1 

4- 
X“ 

: Z f , S+ S“1 

R—X- > L 2 . R . X J —*■ R—Z+X“ SN J 

As a result, an SN 1 reaction is favoured by electron release, an SN 1 reaction is 
relatively insensitive to electrons factor, and nucleophilic aromatic substitution is 
favoured by electron withdrawal. 

Teacher How the nucleophilic substitution reactions can be distinguished ? 

Student In nucleophilic substitution, a nucleophile brings an electron pair to the 
substrate and the leaving group departs with an electron pair. 
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mostly in aromatic systems where the high eldctron density attracts electrophiles 



Teacher Can this be related with electrophilic or nucteophilic addition reactions ? 
Student An addition reaction is one in which two substances combine to form a single 
compound. Often the organic compound to which addition takes place 
contain either a double or triple bond. 

In electrophilic addition* a positive species approaches a double bond and forms 
a bond by converting the pair of electrons inta a sigma-bond. The resultant carbocation 
then combines with a nucleophile as : 

CH 2 =CH 2 + H —* CHj—CH 2 +-* CH 3 CH 2 Br 

In nucleophilic addition, a nucleophile brings a pair of electrons to a carbon aton 
joined by a multiple bond. The electrons of the multiple bond are then forced to the 
adjacent atom as ; 


HCN 


base 


CN~ + H + 


CH 3 . z"'* 

\c=o 

ch 3 ^ V_cn- 


CH3 \ /°* 


H 


CH 3 


CN 


ch 3 oh 

V 


CH 


/ \ 


CN 


The reaction is completee by the combination of this anion with positive species, 
Student How many types of reactions generate carbocations ? 

Teacher The carbocations aro generated in the following manner. 

(i) Solvolysis of C —X bond ( X = halogens) 

R—X —* R+ 4 X” 

(ii) De-amlnation of amines by nitrous acid 

HN0 2 

R—NH 2 -* RN 2 + + R4 -I- N 2 

(iii) Reaction of alkyl halides with Lewis acids 


R—F+SbF s 


. riT + 

(iv) Protonation of alcohols followed by dehydration 

H+ + 

R—OH-*■ R—0—H —► R4 4 . h 2 0 

H 

oxonium ion 

(v) Protonation of alKenes 

H+ + 

R—CH=GH 2 —*■ RCH—CH 3 
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Nu 


+ R — X —> R—Nu f X:~ 

While an electrophilic substitution, the attacking species is an electrophile and the 
leaving group departs without the pair of bonding electrons. Jhis type of reaction occurs 
(vi) Protonation of carbonyl compounds 




h+ r 

■°— [> 


+ 

>0H 


Teacher The formation of carbanions can be show as : 


r 


•OH 


+ 


CH*—C = N 


—H+ 


-S'/ 


-H+ 


► f CH r 

L . 

[cHj—C S N 


x o- 


CH, 


C) 


CH,»C> 


.N“) 


There is little difference of electro-negativities of carbon and hydrogen, the polarity 
of C—H bond is very small. However the presence of electron attracting substituents 
such as nitro, cyano or carbonyl groups on the same carbon renders the hydrogen 
relatively acidic. The increase in acidity is not only due to the electron—withdrawing 
capacity of these substituents, but also due to their ability to delocalize the negative 
charge of the anion. Thus hydrogen on the carbon atom alpha to nitro, cyano or 
carbonyl groups has acidic character and can be removed as protons leaving resonance 
stabilized anions. 

Phase 3 Strengthening the cognitive structure by 

Teacher You hava studied the types of reagents and the types of organic reactions. 
These can be represented as follows : 

Type of Organic teagents 


Nucleophiles Electrophiles 

Types of organic reactions 


substitution 

reactions 


nucleophilic 

substitution 


electrophilic 

substitution 


addition 

reactions 


elimination 

reactions 


nucleophilic 

addition 


electrophilic 

addition 


molecular 

rearrangement 

reactions 
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(ii) Point out the different ways of formulating carbocations and carboanions. 

(iii) Define and explain the following terms in about 50 words each : 

1. Electrophilic addition reaction 

2. Nucleophilic addition reaction 

3. Nucleophilic substitution reaction 

4. Electrophilic substitution reaction 

(iv) How do SN' and SN 2 reactions differ ? 

promoting active reception learning 

(i) How is the chemistry of Lucas test related to the stability of earbocation ? 

(ii) Electrophiles are Lewis acids wjiereas nucleophiles are Lewis bases. Explain how 
(ill) Why does addition of HBr to CH a CH=CH a proceed through a different 

mechanism in the presence of organic peroxides ? 

Developing critical approach to subject matter 

Is SbFj also an electron deficient species like BF 3 ? If not then how does SbF 
act as electrophile ? 5 



A Model Lesson using A.O. Model . , 

Topic: Electrochemical Cells 

l 

Contribution made by Participants 

Phase 1 

(i) Aim : 

^ reaction in which electrons are released by the species is known as oxidation 
d the one in which the electrons are gained is known as reduction. Spontaneous 
^dox reaction can therefore be used to, produce electric current, which is Uowof 
electrons This forms the basis of electrochemical cell available in the market in the 
ame of dry cell and certain rechargeable cells also. The future technology regarding 
dry cells Add rechargeable cells rests on choosing appropriate reducing -and the 
oxidising materials. 

(ii) Defining the Advance Orgaaizer 

Changas may conveniently be classified into spontaneous and non-spontaneous 
ones Due to spontaneous redox reaction in a cell there will be generation of electrical 

energy. 

Teacher at this stage explains that spontaneous processes occur with the help of 
external agents. He cites that the flow of water from the top to the bottom is a spon¬ 
taneous process whereas the reverse of it (carried out with the help of a machine) is a 
non-spontaneous one. 

Teacher What happens durihg paddling of a cycle ? 

Student Muscle energy is converted into mechanical energy. 

Teacher Good. What do you mean by hydro-electric work ? 

Student Where the electrical energy is produced from the motion of water ? 

Teacher Excellent. What are thermal plants’ ? 

Student Thermal plants are those plants which produce electrical energy at the expense 

of thermal energy. , , 

Teacher Fine. What is the source of energy in a cell ? - 1 

Student Sir I It may be due to chemical change itself. 

Teacher Study the following reactions and state which of them are oxidation and 
which are the reduction processes : 

(a) Na+4 e“ "Na 

(b) Fe 3 + ^ Fe’+ + e“ 

(c) - So s 4 Sn 2 +- + 2e- 

(d) Fe , + + e — ' ^ Fe 2 + 
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Student (a) and (d) are reduction possesses whereas 
(b) and (c) are oxidation processes. 

Taaclwr Good. If Cu and Zn are reacted with .ny dllut. mineral acid, win them b. 
liberation of hydrogen ? 

Student in CM. of Cu-no liberation. In zlno hydrogen gas will be liberated (provide! 
Zn is not pure). 

Teacher Why ? 

Student Copper is below hydrogen In the metal activity series and as such hydro OT 
cannot be displaced by copper and zinc is above hydrogen. 

Teacher Today by utilizing this metal activity series, we shall discuss how such cells 
are designed, which produce electrical energy. 

Phase 2- Presentation of Learning Material 

(a) Construction of Daniell Cell: Daniell cell is one of the examples of electro¬ 
chemical cell. It can be constructed as follows : 



Diagram of a Daniell cell 

(b) Working of Daniell Cell: As zinc is above copper in activity series, it has 
more tendency to go into soiution, than copper. Hence oxidation will take place at 
zinc electrode and reduction at copper electrode. 

Zn ^ Zn J + + 2e — ...Oxidation 

Cu 2 + + 2e~ 5 =* Cu ...Reduction 

The redox reaction will be the sum of oxidation and reduction reactions. 

I.e. Zn + Cu J + 5 * Zn J + Cu 

The flow of electrons will be from zinc to copper through the external circuit. 

The Daniell cell is an example of a primary cell and its voltage is 1.10 volt at 25*C 
and with 1 M concentration of each Zn J + and Cu*+ ions. 
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Conventional Representation of Daniell Cell 
Zn“ I ZnSo 4 II CuS0 4 1 Cu+ 



0 R 1 

! 

Zn“ 

Zn 2 + 1 

Cu*+ 1 


Here positive and negative signs indicate sign of electrodes. 
Phase 3 Strengthening of Cognitive Organization 
Teacher Now look at the following representation 
Types of Cells 


Electrolytic 

Ceil 


Electrochemical cell 


Primary Cell 


Secondary Cell 


Reactions involving 
chemical change 


Concentration ceils 


Without Transference With Transference 

(Concentration cells here are being taken as passing reference only. The detailed 
study about these cells, will be dealt with at higher stage). 

Teacher Compare and contrast primary cells and secondary cells. 

Student A primarp cell is one in which the cell reaction can't be reversed, whereas in 
secondary cell the cell reaction can be reversed. Both the types of wotk 
on the common principle. I. e. electrical energy is produced consequent 
upon chemical reactions. 

Teacher Right. What is tne requirement for electric current to flow from one electrode 
to another ? 

Student Either there should be difference in the standard electrode potential value of 
the two electrode systam constituting the cell or there should be concentration 
gradient in the solution of the same electioiyte involved in the cell. 

Teacher Very good. 

Promoting Active Reception Learning 

Teacher A lead storage battery is fitted in an automobile. When does it func ion as an 
electrochemical cell and whence as an electrolytic cell ? 

Student Du,ing charging it functions as an electrolytic cell and when fitted 

mobile it functions as an electrochemical cell. -lantrochemical 

Teacher Very good. Now can you give some additional examples of electrochemical 

cells. 


Student Dry cell and nickel cadmium cell. 

Teacher You are fight. It is usually said that rusting of iron is an electrochemical changa 
All of you study rusting of iron in detail and examine it from this angle, 

Developing Critical Approach to Knowledge 

ll) If an electrochmical cell Is in continuous use, will the emf of the cell increase 
or decrease ? Give reasons in support of your answer. 

(2) Study of the phenomenon of electrochemical cells reveals that pure zino with 
djlute hydrochloric acid should liberate hydrogen, yet when two react evolution 
of hydrogen doen not seam to take place. Why ? 

(3) Acidified potassium permanganate discharges chloride, bromide and iodide 
respectively into chlorine, bromine and iodine but does not discharge fluoride 
into fluorine. How can this inference be counted for, on the basis of electro¬ 
chemical reactions ? 



A Model Lesson Using Advance Organiser Model 
Topic - Covalent bond 

OP Dr. P. N, Pathak 

Regional Collge of Education, 
Bhopal 


Phese I 


(I) Aim: The properties of the substances depend upon the bonding involved In subst¬ 
ances tne Type of bonding in the substances depends upon the physique of 
atoms as the atoms approach to form the compounds. A covalent bond 

usually results when two combining atoms have tha same or a very little 
differene in the electronegativity values, in the formation of molecules asso¬ 
ciated with covalent bonding amongst the atoms the octet rule is obeyed 
to a very limited extent whereas the departure from the octet rule is observed 
in a good number af cases, Tha present lesson is an attempt in this direction 


(ii) Defining the advance organiser: 

Covalent bond is formed by sharing of the electron pair/pairs between two 
atoms leading to the configuration of the nearest noble gas. Whereas the ele¬ 
ments of the third period of the periodic table and onward periods expand 
their valency shell, the elements of the second period only usually obey 
octet rule, 

(lii) Prompting awareness of the prior Knowledge; 


Teacher What are the essential components of our daily life. 
Student Salt, Sugar Vegetables, fat etc. 

Teacher Yes What is desired forthe combustion of our food. 
Student Oxygen. \ 

Teacher Qood, from where do we get oxygen for our body. 
Studept Air. 

Teacher Right, What major gases are presenr in air ? 

Student Oxygen, nitrogen and corbon dioxide. 

Teacher Yes, What is the formula of oxygen ? 

Student 0, 
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Teacher How are the two oxygen atoms bonded to each other in dioxygen ? 
Student No statement 

Teacher Now we will like to study the bonding pattern of 0*, Nj, C0 2 i Clj etc,In 
detail. 

Phase 2 Presentation of Learning material 

Covalency In slectrovalent bond, as we have studi^F earlier, transference of one or more 
electrons from one atom to another takes place, and ions formed have the 
electronic configuration of the nearest noble gas. it was pointed out by Lewis 
that in simple molecules another form of bonding had to operate by sharing 
of electron pair/pairs leading to attainment pf stable configuration of a noble 
gas for individual atom. 

For example consider chlorine atom which has got seven elections in its outei 
most shell. If one electron is provided by each atom and shared equally, then 
each chlorine atom can acquire a share of electron pair leading to a completed 
octet which may be represented by a single bond. 

gc** + gefs^gefg *cis CR CI^CI 
xx xx xx xx 

The oxygen atom hos six electrons in its ouier shell ond in oxygen molacule 
0 a . a stable electronic configuration can be assumed to be attained by the 
sharing of 4 electrons, two being provided by each atom. The oxygen 
atoms are bonded together Ly a double covelent bnods as : 

xx xx xx xx 

OggO OR 0 = 0 

XX xx xxxx 

Similarly, the nitrogen molecule contains a triple bond which includes the shanny 
of six electrons, three elcetrors being provided by each nitrogn cetom. 

^ X X ^ XX ^ ^ XX 

N-> Ng*N or N S N 

When the two atoms that are bonded together by covalent bonds are different 
the electrons are not equally shared. For example, the chlorine atom has a greater 
affinity for electrons than has the hydrogen atom in hydrogen chloride, and the 
electron pair constituting the single covalent bond is displaced towards the chlorine 
atom. The molecule is said to possess an electrical dipole, 
xx xx 

Hxf xCI £ ->H x Cl £ OR H—Cl 
xx xx 

To ind, cate the presence of anelectrical dipole in the molecule the notation 
S+* S— g_ 

A— B is often seud eg. H — Cl 
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The covalent compounds discussed above exist in the form of discrete molec¬ 
ules with little force of attraction between the individual molecules. They are gener¬ 
ally easily, volatile liquids or easily fusible solids, There are some giant mole¬ 
cules or macro molecules eg diamond, silicon dioxide, starch and proteins, in which 
d'recctionaf covalent bonds extend throughout the whole structure. Such compounds 
ale solids which may have high melting and boiling points. 

A perusal of above examples shows that a covalent bond is formed to attain 
the elactronic configuration of noble gas, yet there are many exceptions for example. 
BeCI 2 , BFj, PF S , SF* S0 3 '-“ and S0 4 J “. The nodern theory of valency focuses 
attention of electron pairm g rather than on completion of the octet. 

consider BeC1 2 molecule in which beryllium atom has the electronic configution 
Is 1 , 2s 1 , (no unpaired electron) and chlorine atom has the configuation Is 1 , 2s 1 , 
2 p«, 3 pa, 3ps (one unpaired electron) when the beryllium atom enteres into chemical 
combination, an electron from the 2s level is promoted to higher 2p level with absor¬ 
ption of energy and each single electron is paired off with the upaired elctron of chlor¬ 
ine atom. '' 

t_ 

A t 

2 s t ( -* — 

1st I Excitation t I OR Bsi :-*■ Be. 

Be ground State, Excited State . 

xx xx xx xx _ 

SCI x -l-.Be.4- *CI x -*.x Cl * .Be. xCI x or Cl- Be-CI 

x xx xx* * xx xx* 

Quarted of Electrons 

The promotin energy is less than the energy released in forming bonds with the 
unpaired electrons of the chlorine atom, indeed if this were not so then beryllium 
would be devoid of chemical properties like the noble gas helium, 

The formation of boron trifluoride molecule can bo explained in a similar way as. 
xB (la*. 2s* 2p’) —£B (Is*, 2s* 2p x > 2p/) 

ground state excited state 3 unpaired 

1 unpaired electron electrons 

x F F 

XB 3F-» -n b / 

* I - 

F 


Sextet of electrons 
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Phosphorous penta chloride PCI 3 and Sulphur haxa fluoride 5F, are also comp 
in which the octet ot electrons around the central atoms exceeded. The same teas iti 
as before applies' Thus 3d levels are available to phosphorous and- sulphur which"™ 8 
accommodate electrons promoted from ground state. 


P (Is*, 2s 1 2p s 3s* 3p x ‘ 3pvi 3p z » 
ground state of phosphorous 
3 unpaired electrons 


P (Is?, 2s3 2p« 3s> 3p x i.3 Py i 3 PjI 3(J , 
5 unpaired electrons in excited 
(highest valency) state 


x x 

*P 


+ 5 


■Cl: 


S^ls 1 , 2s J 2p 6 , 3s*, 3p„*3py‘ 3ft».) 

S ground stateof sulphur 
2 unpaired electrons 


Cl 

CL | ,CI 

/ p/ 
CV | 

Cl 


(Is*, 2s*2p«3s 1 3p x ! 3p y J 3p z >, 3d< x *_ y a„3^.^* 

6 unpaired electrons in highest 
excited (valency) state 


xx 

xSx +6 ■ F: 
xx 


F F 

\/ 

F-S-F 

/\ 

F F 


phosphorous pentachloride and sulphur hexafhmriWn k .„ „ 

Whh 6 witll 6 unpaired 


Pnese 3 Strengthening of. Cognitive Organisation 


Teacher directs the students 
regarding chemical bond; 


to carefully examine tne following sequential steps 


Chemical Bond 


Metallic Bond 


Covalent Bond 


Electrovalent bond 


Single Covalent Bond 


Multiple (Covalent Bonds 


Bonding in mofecules 
where octet is 
obeyed 


Bonding in 
molecules 
where octet 
is not 
obeyed. 


Bondingdn 
molecules 
where octet 
is obeyed 


Bonding in 
mofecules 
where octet ,s 
is not r 
obeyed* 1 : .-•?? 


t 
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Teacher How would you label S0 3 and C0 2 molecules in the above mentioned set up? 

Student Both involve multiple bonds, whereas CO, moleclue obeyes octet, S0 3 molecule 
is example of violation of the.octet role. 

Teacher That's fine. Now compare and contrast covalent bonding and coordinate 
bonding. 

Student Coordinate covalent bond is only a special type of covalent bond in which 
the one pair of electrons to be shared between two atom is provided by one 
atom rich in electrons, called don .r atom. 

Teacher Good, Teacher at this stage asks for further examples of the species involving 
coordinate covalent bond and students provide the same. 

Promoting Active Reception Learning 

Teacher In earlier class, you have Known that nitrogen forms five different oxides. 
Now sketch the bonding in these. 

Student The bonding in these oxides is as 


+ 

*N = N—0“ 

xx yO 

*N=0 0=»N—NC 

+ x 0 

N 2 0 

NO N 2 0, 

°\ 

>N-N^ 

0 ' + + x 0 

°>N-0-N<° 

O '+ + x 0 

n 2 o 4 

n 2 o, 


Teacher What is the covalency of nitrogen in N 2 Oj, N 2 04 and N 2 Q 5 each 7 

Student It is four. 

Teacher Give examples of two more species, where nitrogen exhibits covalency four. 

Student These are NH 4 + and HN0 3 in vapour state. 

Teacher Excellent. Now are you in a position to judge why do species like AlClj, 
FeClj and HgCI 2 act as catalyst in Friedel Crafts reactions. 

Student This is because they form species respectively of the type AICi 4 , FeCI 4 - ' and 
' HgCf,*"" and increase covalency of the^central element Al, Fe and Hg in these 
cases. 

Teacher Nods his head in affirmative. 

Developing Critical Approach to Knowledge 

Teacher Fluorine forms species of the typs AlF f 1— , SiF 6 J— , SF 6 , IF 7 How is it so that 
analogous species of chlorine like the AICI^""", SCI { and ICI 7 are not 

found. You may discuss amongst yourself and let me know the answer. 
After discussion amongst themselves and with the teacher they bring home 
the points that either energetically or on structural grounds taking into con¬ 
sideration it is not possible to have the species SiCl s J— , SCi$ and tClj. formed) 



A Model Lesson Using Advance Organiser 

Contribution mads by 
Participants 

Topic Transitional Elements 

Phase I 

(i) Aim 


Transitional elements are of great importance to all of us. There will hardly be 
any human being on this earth who doesnot come across with Iron, Copper, Silver and 
Manganese in his daily life. Houses in which we live in, make use of iron. Copper 
wires are used for electrical transmission, silver is used for silvering of miror, and 
manganese is used in the manufacture of steel. How is it that these elements can be 
drawn into thin sheets and wires ? What makes copper sulphate to show colour in 
its hydrated form and what for Mn0 4 - " is associated with colour whose compond 
(KMn0 4 ) we make use of as 'Lai Dawai'. As the properties of representative elements 
are function of their valence electrons so is the case with transitional elements also 
but in their case the properties are also function of the number of electrons present in 
the d- orbitals. The present lesson is an attempt to organise the learning regarding the 
colour shown by d- block elements in their various compounds. 


(ii) Defining the Advance Organizer 


• The Chemistry of the species is decided by their physique and environs. Tin 
colour m case of transitional elements depends upon the number of unpaired electron! 

intpfarti'n ivL ** ’f a ' s of the cer)tra l metal cation, the nature and the number o 
interacting ligands with the central metal cation. 


Teacher What happens when alkali metals react with water ? 

Student Hydrogen is produced. 

Teacher Do all alkali metals produce hydrogen with same vigour when they react 
with water ? 

Student No. They rather react in the order : 

U < Na < K < Rb < Cs 
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Teacher That's right. Now what would happen If sodium is allowed to react with, 
water, absolute alcohol and melt of phenol. 

Student This time the rate of evolution of hydrogen would follow the order j 
A lcohol < Water < Phenol 

Teacher Good. Now what do you conclude out of it. 

Student The chemical reaction is governed by the physique of the reacting species 
and their environs. 

Teacher You know the phenomenon of rusting. What different states of iron we 
encounter in the entire process of rusting ? 

Student Zero, + 2 and + 3. 

Teacher That's fine. What is the number of unpaired electrons present in d-orbitals 
in Fe (II) and Fe (III). 

Student In Fe (II) it is four but in Fe (III) it is five. 

Teacher How do you differentiate between the following two species of iron : 

FeCI 4 ““ and Fe (CN)» 4 “ 

Student In FeCl 4 ~, iron is present in its oxidation state + 3 whereas in Fe (CN 6 ) 4 it 
is present in + 2. 

Teacher That is right, but this is only the partial answer to my question what more 
information can you draw from these two species ? 

Studeut In FeCI„ is the ligand and four Cl“ ligands interact with Fe 3 +, whereas in 
Fe (CN) S 4— six CN” ligands interact with Fe J +. 

Teacher Excellent At this stage he makes the statement that transitional elements 
are so often coloured, and today we shall study what gives colour to the 

transitional elements. 

Prompting Learner' Prior Knowledge 

Teach r I am writing the compounds of certain d-block elements along with colour 


shown by these. 

Compounds Colour if any 

A Cu 2 CI 2 Colourless 

B [Cu (HjO) 4 ] j + S<V”HjO Blue 

C K 4 [Fe (CN) S ] YelIow 

D Fe [(H 2 0).] j + SCV“H 2 0 Light green 

E C0[(H 2 0) s ] 2 + SCV“H 2 0 Pink 
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Teacher What similarities and dissimilarities you observe in these compounds ? 

Student With the exception of CujCIj, restall are coloured and in the oase of 
coloured compounds, some ligands are always attached with the Qation. 

Teacher That's right and there ofter informs to write the electronic configuration 
of the following ions. 

Zn,a+ Cd J +, Hg 2 +, Ag+ and Au+ 

Student Zn J + is (Ar) 3d 1 ® 

Cd J is (Cr) 4d 10 
Hg J + is (Xe) 4‘ 4 Sd 1 ' 

Ag+ is (Kr) 4«« 

Au+ is (Xe) 4b 14 5“> 

At this stage he furthery informs to his students that the compounds of the 
above mentioned cations are all colourless and through discussion brings 

home the fact that d«« configuration does not impart any colour to the 
compounds usually. 

Phase II Presentation of Learning Material. 

Teacher now directs his students to carefully observe the Table 1. 

Tabel 1 


Complex Ion 

Transitional I 

Element ! 

Unpaired 
Electrons 
ind orbitals 

Oxidation state 
of the ' 
transitional 
element • 

Colour 

Group A | 

1" Fe<H,0) 6 »+ 

Fe 

6 

+ 3 



l Mn(H a O) s 2 + 

Mn 

5 

+2 

E iv.i 

Oroup B j 

f V(H 2 0)« s + 

V 

3 

+2" 

Lavender 

1 

[ Cr(HjO < J 4- 

Cr 

3 

+3 

Violet 


Teacher 


?h0 d ™ n h 9r ° U 5« A oringrou P' B ’ the two elements falling in each of 

unn S P TT d,f ! 8renG9 in coiour inspite of the fact that the . number oF 

ri ■ 0 ® c f0ns in ®ach Case is the same and the number of interacting - 

, Wou|d y ouf0 t me know what for the difference in 
the colour still arises? 
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Student Their size is different and consequently each transitional element interacts 
differently with the ligand field. 

Teacher Right and summaries that one of the factors affecting .the colour in the 
compound of d-blocke elements is size of the cation. 

Teacher Let us now see the role of, the nature of ligands in imparting colour to the 
elements in their compounds' advises and students to have glance of Table 
2 now. 

Table 2 


Complex Ion 

Transitional 

Unparied Eelectron 

Oxidation stata 

Colour 

Element 

in d—orbitals 

• 

of the element 


Cu(H 2 0) 4 + 

Cu 

1 

+2 

Blue 

Cu(NH 3 ) 4 j + - 

Cu 

1 

+2 

Dark 

Blue 

Cu Cl, 1 ” 

Cu 

1 

+2 * 

Green 

Cu tSCN) 4 »“ 

Cu 

1 

+2 

Black 


Teacher after this helps the students to conclude that the colour in the case of complex 
species is a function of the nature of ligands also. The teacher at this stage now 
Introduces Table 3, which reveals dependency of the colour on the number of unpai¬ 
red electrons present in d-orditals. 


Tdble 3 


Complex Ion 

Transitional 

Unparied electrons 

Oxidation stata 

Colour 

Element 

in d- orbitals 

of the element 


Ti(H,0),»+ 

Ti 

1 

+3 

Voilt 

V(H a O) < 1 + 

V 

2 

+3 

Green 

Cr(HjO) 4 3 + 

Cr 

3 

+3 

Dank 

Green 

Pinkish 

Mn(H 1 Q)« , + 

Mn 

4 

+3 

Violet 

Fe(HjO)* 3 + 

Fe 

5 

+3 

Yellow 
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Phase 3 Strengthening Cognitive Organisation of Knowledge 
Teacher—Look at the following figure : 


Elements 



Representative Transitional 



Teacher d and f block elements are both termed as transitionai elements. What Is the 
difference between these ? 

Student In case of d-block elements, chemistry of the elements is governed by elec* 
trons of ultimate and penultimate shell whereas that of f-block elements, the 
Chemistry is governed by electrons of ultimate, penultimate and anti-penulti- 
mate shells. 

Teacher That is right. Why are the species MnO«- and CrO^- also regarded as 
complex ions ? 

Student Because 0 J “ in each case is regarded as ligand. 

Teacher What are the names of these twe species then ? 

Student These are known as tetraoxo manganate (VII) and tetraoxo Chromate (VI) 
respectively. 

Teacher Very good. 

Promoting Active Reception Learning 

Teacher—Oxalate ions too act as ligands. Can you infer form this fact as to why 
oxalic acid is utilised for removing the stains of rust and ink. 

Student Iron in each case must becoming in the completed from and helping to 
remove stains. 

Teacher Yes this exactly is the reason of doing so. 

Teacher Now are you at this stage in a position to judge the role of Roschelle salt in 
Fehling solution and that of citrate ions in Benedict's solution. 

Student Both, tartarafe ions and citrate ions are used to complex Cu 2 + ions in Fehling 
solution and Benedict,s solution respectively. 

Developing Critical Approach to Knowledge 

Teacher Mg +, Ca J +, Sn’+, Pb J + and several other cations also form complexes. 

ould you present a broader picture of the cations which can form complexes, 
u ent AM suen cations wh’Ch possess high positive surface charge density and 

w ic ave the availability of vacant orbitals to accommodate ligands, form 
complexes. 

Teacher Nods his head in apreciation. 



Teacher Oxidation state of Mn and Cr in Mn0 4 “ and Cr0 4 2 ~ ions is -{-7 and +6 
reseectively. In imparting these oxidation states each of the species attains 
d° coufiguration, yet MnOf and Cr0 4 4 ” are coloured. He further informs 
' that substances like Hgl Jf Sb 2 S 3 are also coloured and directs sttudents to 
discuss amongst themselves and consult literature to have a more precise 
reason of colour exhibited by various species. 

Students discuss amongst themselves, consult literature and come forward with 
the view that colour is attributed to the change of energy position of electrons in the 
formation of various species. 



A Model Lesson Using Advance Organiser 

Topic- HYDROXY COMPOUNDS 

■ Contribution Made 

by, Participants 

Phase I 
(i) Aim 

«* r ,o ,h8 **■ 

aliphatic compound ea alkvl haiiH« .n, yo “ 00lild mak « nearly every other kind of 
etc From theJUta L!‘T?"?."■ 1*. M. 

between these and the aldehydes and ketonee "V""* ,8a98n,8nd ,,om| be reaetloi 
and so on. You could use alcohol* not i * y ° U ° an obtain higher alcohols 
solvents In which ,heT*" 1 '** ™ ,8 ' la "' but frequently « * 
recrystallisBd. 8riad out and f rom which products are 

of its presence t a numbeltf ^kwoiecu^ 9r ° UP ( '° H) ’* Very 6SS0n,ial because 

acids. Tho presence of -OH urm.n ■ , “ “ prote,ns - carbohydrates and nucle'c 

that the biochemical^reactions ^nvcdv'ma 10 ^ 011 * 08 ? der 60me ° f ^em water soluble 

bon,o 8 en.ou.. qU a„ u , m . d ; u r ' 9 8 may 88 ’" k laka *-» 

( i0 Da,inln 0 <bo usance organiser 

>ubstitu T . h d at°Ura u " 8 Th '°^!^ 8 °' 9 7 ral ,0,mula R °H- Where R le any alkyl e. 
bond a halogen atom an aroma Ik: ring ^adH^T? 8 '" ° f CyC " C may COn,am 8 doubl8 
alcohols are intluer.ced by the struct 009 h|,d oxyl 9 r ° u P 3 - Tne properties of 
attached. by lh8 S,ructure <* «»• carbon atom to which -QH group ,, 

corresponding hydro^n^ t0 hava been derived from the 

9 bytrogen atom by univalent -OH group. 

" — he elky, der vot.ves et water, where R rney he an, elky, red,0.1 

water R ' OH (alcohol) 

(alklyl derivative of water) 

l ™ 8 8 numb8! 01 
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Teacher What are monohydric alcohols ? 

Student Organic compounds containing one hydroxyl group are known as monohydric 
alcohols. 

Teacher What is the parent member of the series called, which contains one or more 
• hydroxyl groups attached to aromatic carbon atom ? 

Student These compounds are called phenols. 

(iii) Prompting awareness of learner's Knowledge. 

Teacher Observe the following compounds and classify them according to the number 


of hydroxy groups. 



CHsCH.OH 

CH 2 OH 

CH 2 0H 


CH,OH CHOH 

CH 2 GH 


Ethyl alcohol 

Ethylene glycol 

Glycerol 

(Ethanol) 

(Ethane-1, 2-diol) 

(Propane-1, 2, 3, triol) 

(a) 

(b) 

(c) 


Student Compounds containing One—OH group are known as monohydric alcohols. 

However, the dihydnc and trihydric alcohols contain two and three —OH 
groups respectively within a molecule. 

Teacher Can the alcohols be classified according to the nature of carbon atom 
bearing the hydroxyl group ? 

Student Weuknow that a carbon atom is designated at primary (1°), Secondary (2 4 ) 
on-tertiary (3°) when one, two or three substituents are attached to carbon. 
The alcohols are .designated as primary, secondary or tertiary depending upon 
the type of carbon atom to which the- OH group is attached. 

R-CHjOH Rj- CHOH, RjC - OH 

(I 4 alcohol) , (2° alcohol) (3° alcohol) 

.Teacher Do the three classes of a’cohols always show similar properties ? 

Student These three classes of alcohols have many similar chemical properties, .owing 
to the presence of the same .functional group -OH-.t Still there are differences 
due uto the different dumber of hydrogen atoms on the hydroxyl - bearing 
carbon atom. 

Teacher As the functional group of .alcohols, the hydroxy group (-0H) determines the 
properties, characteristic of ’the 1 family, variations in the structure of the R 
group bring about variations in these properties. Primary, Secondary and 
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tertiary alconols, for example undergo a given reaction at different rates and 
sometimes by different mechanism. One reaction, oxidation, which directly 
involves the hydrogen aroms attached to the carbon bearing the -OH group, 
takes an entirely different course for each class of alcohols. Compounds in 
which the hydroxyl is attached directly to an aromatic ring are not alcohols, 
they are phnols, and differ so markedly from the alcohols, in chemical 
properties. 

Teacher You know that chloral reacts with water with the evolution of heat and yields 
chloral hydrate -CCI 3 CH(OHj) a stable crystalline comyound. It can be 
represented as below. 

/OH 

CCI 3 —CH' 

x OH 

Chloral hydrate 

Chloral hydrate is one of those universal and rare compounds which is stable in 
spite of the fact that there are two hydroxyl groups attached to the same carbon atom. 

Phase [| Presentation of learning material 

Teacher directs the students to observe Table 1 carefully. 


TABLE—1 


Name 

Formula 

Structural 

formula 

Class 

B. P. 

(C) 

Methanol 

CH 3 OH 

H -CHjOH 

Primary 

64 

Ethanol 

CjH 5 0H 

ch 3 ch 2 - OH 

Primary 

78 

Propan -1 -ol 

c 3 h 7 oh 

CH 3 CH 2 -CHjOH 

Primary 

98 

Propan-2-ol 

c 3 h 7 oh 

CH 

>CH - OH 

CH/ 

Secondary 

82 

Butan -1 -ol 

c 4 h 9 oh 

CH 3 CHjCHjCH 2 -OH 

Primary 

118 

2 -Methyl 

Propan-1 -ol 

c 4 h 9 oh 

CH, 

;ch-ch 2 oh 

ch/ 

Primary 

108 

Butan-2-ol 

c 4 h 9 oh 

ch 3 ch,^ 

?ch - OH 
ch/ 

Secondary 

100 

2-Methyl 

c 4 h 9 oh 

ch S n> 

ch/c-oh 

CH 3 / 

Tartiarp 

83 


( 4t ) 


There are two isomers with formuia CjfyQH, one, a primary and the other a 
secondary alcohol. There are four isomers of C 4 H 9 OH, two of which are primary alcohols, 
for 2-methyl propan -1 -ol is a primary alcohol as it possesses a- CH 2 QH group, even 
though it contains a branched alkyl chain! The third is secondary and the fourth is 
tertiary alcohol. 

Teacher now explains the reactions of the- OH group to distinguish between 
primary, secondary and tertiary alcohols. 

t. A primary alcohol on oxidation, using acidic potassium dichromate or acidic 
permanganate solution gives an aldehyde first without change in number ol'carbon 
atoms and on further oxidation gives a carboxylic acid without change in the number 
of carbon atoms. 

K 2 Cr 2 0 7 (0) 

R- CH 2 OH + 0-*■ RCH - 0 —*■ RCOOH 

H 2 S0 4 

2. A secondary alcohol on oxidation gives first a ketone molecule without 
change in number of carbon atoms and on further oxidation give carboxylic acid con¬ 
taining one carbon atom less than those in the ketone. 

( 0 ) 

R 2 CH OH-v R 2 C » 0 

(0) 

R 2 C = O-* RCO OH + HjO + C0 2 

(R = CH 3 ) 

3. Tertiary alcohols are usually resistant to oxidation as they contain no oc 
-hydrogen (Concentrated sulphuric acid can however, dehydrates the tertiary alcohol 
to an alkene and other oxidant oxidise them). 

Alcohols also react with the hydrogen halides to form alkvl hafides. 

r _ OH + HCI-* R - Cl + H 2 0 

R - OH + HBr-* R - Br + H 2 0 

R _ OH + HI -* R — I + H 2 0 

The reaction with hydrogen chloride is catalysed by zinc chloride. A test (Lucas 
»est) is used to distinguish between primary secondary and tertiary alcohol. The 
tertiary alcohols react faster than secondary alcohols which in turn react faster than 
primary alcohols. 

Test —The alcohol is shaken with a solution of 2 inc chloride in concentrated hydro¬ 
chloric acid. Immediate cloudiness (due to formation Of the alkyl hahde) indicates 
tertiary alcohol, if the solution turns cloudy within about five m’nutes. a secondary 
alcohol is indicated, while primary alcohols show no cloudiness at room temperature. 
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Student What is the mechanism of this reaction ? 

Teacher The mechanism of the reaction with a hydrogen halide depends on whether 
the alcohol is primary, secondary or tertiary. In each case the first step i s 
the same, the alcohol reacts reversibly with the hydrogen halide. 


R — OH + HX 



+ X“ 


H 


In the presence of strong acid, the oxygen atom of the alcohol acts as a base, 
accepting a proton from the hydrogen halide. Alcohols are very weak bases and the 
equilibrium lies to the left. Anhydrous zinc chloride is used to fasten the reaction, 
Consequent upon protonation water molecule is removed, carbonium ion is formed 
which interacts with X“ to form afkyl halide. 

Phase III 

Strengthening the Cognitive Organisation of Knowledge 
Teacher You have studied various hydroxy compounds. 

The schematic link between various hydroxy compounds is as follows: 


Hydroxy Compounds 


Alcohols Phenols Carbohydrates Carboxylic acdis 


Monohydric Dihydric Trihydric 


Primary Secondary Tertiary 

alcohol alcohol alcohol 


Promoting Active Reception Learning 

Teacher Students you know that the presence of polarity in the molecules leads to 
strong attraetive forces amongst the molecules, 0—H bond being considerable paler, 
as a result alcohols have higher boiling points than compounds of similar molecule mass 
that lack polar groups. The following tables depict the effect of polarity on the boiling 
points of substances and dependence of solubility of alohols on the nautte of alohols, 
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TABLE 2 

Effect of Alcohol Group on Boiling Points 


Compounds and their Boiling Difference be*ween boiling 

points (C) point of Alcohol 


Hydrocarbon Chloro-compound Alcohol and Alkane and Chloroalkane 


Methane 

—162 

Chloromethane 

—27 

Methanol 

65 

227 

92 

Ethane 

— 89 

Chloroethane 

13 

Ethanol 

78 

167 

65 

Propane 

- 42 

1-Chloropropane 

46 

1-Propanol 

98 

140 

52 



2-Chloropropane 

37 

2-propanol 

83 

126 

46 

Butane 

0 

1 -Chlorobutane 

78 

1-Butanol 

117 

117 

39 



2-Chlorobutane 

68 

2-Butano! 

100 

100 

32 

Pentane 

36 

1-Chloropentane 

108 

1-Pentanol 

138 

102 

30 



2-Chloropentane 

97 

2-Pentanol 

119 

83 

22 

Heptane 

98 

1-Chloroheptane 159 

1 -Heptanol 

175 

77 

16 

Nonane 

151 

2-Chlorononane 

190 

2-Nonanol 

i94 

43 

4 


Teacher What do you infer from this table ? 

Student For a given series of the type alkane, halo-alkane and corresponding alcohol of 
the halo-alkane the difference between the boiling points of alcohol and 
alkane is always more than the corresponding diffeience between alkane and 
halo-alkane. 

Teacher That is right and informs that in alcohols the intermolecular attractiveness 
goes beyond polar bond attractions. Because oxygen is electro negative and 
has unbounded electrons alcohols groups can form hydrogen bond with one 
another. 


5_ S_ 

■■ 6 + 

: 0—H.: 0—H.: 0—H 

/ / / 

CHj CHj CHj 


.indicates'hydrgen bonding in alcohols. This hydrogen bonding Is 

stronger than the mere inter-molecular attraction of the type dipole-dipole 
interaction. 

Teacher at this stage reminds students that solubility is another phenomenon 
that is a function of inter-molecular attraction prevailing in the system. He then presents 
Table 3 correlating the solubility of alcohol with nature of the alcohol. 
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TABLE 3 

Water Solubility of Alcohols at 25°C 


Compound 

Structure 

Solubility In water (g/100 g) 

Methanol 

CH 3 OH 

Miscible in all proportions 

Ethanol 

CH 3 CH 2 OH 

"■do... 

1-Propanol 

CHjCHaCHjOH 

...do... 


OH 


2-Propanol 

CH 3 —CHCH 3 

■■•dOiM 


ch 3 

? 

• 

2-Methyl-2 propanol CH 3 —C—CH 3 

\ 

...do... 


1 

OH 



OH 


2-Butanol 

' 1 

CH 3 —CHi-CH CH 3 

12.5 


ch 3 


2-Methyl-1 propanol CH 3 —C—CH : OH 

11 

1-Butanol 

n 

ch 3 ch 2 ch 2 ch 2 oh 

8 


Through discussion ha impresses upon students the point that solubility considera¬ 
tions involve the balance of polar and non-pelar groups within a molecule, as well as 
molecular shape. The more polar a molecule and the more compact its shape, the greater 
will be its water solubility. 

3. Developing Critical Approach to Knowledge 

Teacher Students in molecules with more than one alcohol group, these effects are 
greater. He informs students that in carbohydrates, all but one of the carbon 
atoms have alcohol groups. 

How do you feel effects such as boiling point and solubility of carbohydrates 
in water should be more ? 

Carbohydrates can be hydrogen bonded to water and to each other very 
strongly. 

Yes I He at this stage fuither informs that many carbohydrates have such 
high melting points that they decompose (lose their chemical structure be¬ 
cause covalent bonds break) rather than melt on heat,ng. He introduces 
this process as Caramelizing, used in candy making, where a small amount 
of the decomposition product imparts a desirable flavour. 


Tehcher 

Student 

Teacher 
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Shri Shanta Durgn Hr. Sec. SChoot, 
Bicholim—Goa 1 .... 

3. Miss Seema J. Kamat, 

Fr. Angel Junior Colloge, Pilar, Goa 

4. Mr. Joshi Rajabhau Nathroa, 

Vidya Mandir Jr. College, 

At and Post Veirag Tal. Barsi, Solapur 

5. Mr. Tarte, Nandkumar Ramchandra, 

The Model Multipurpose Jr. College, 
Malinagar Distt. Solapur 

6. Mr. Sadanad G. Phadte, 

G.V.M's Higher Secondary School, 

PONDA, Goa 

7. Mr. Alcantro Lobo, 

M.E.S. Jr. College of Science, 
and Voc. Education, 

Vasco, Goa. 

8. Mr. J.J Bhadani, 

Shri D.M.V.M. Bhavnagar. 

Dist. Gujarat. 

9. Mr. U.H. Bhatt 

Majira Oriris High School, 

Bhavnagar, Gejarat. 

10. Mr. Patel Vasant A. 

Sheth Khimji Ramdas Kanya Vidyalazya, 
Mandir, Kuich, Gujarat, 


11. Mr. Bisahu Ram Agrawal, 

Govt. Hr. Sec. School 
Hatbandh Raipur M.P. 

12. Proi. Vithal G, Kendre, 

J.E.S. College, Jalna, 

Distt. Jalna M.S. 

13. Mr. Kunjrvihari M. Bhavear, 

Rajpipla, Govt. Hr. School, 

Rajpipla Gujarat. 

14. Mr. Nazhar Mohd. Munshi, 

Govt. Bai Vinay Manny Mandir, 

Hr. Sec. School Indore 

IB. Sh. S.P. Shrivastava, 

Govt. H. S. School Oaulatganj 
Ujjairt 

• T6. Sh. A.A. Modi, Lect. 

SIE Pr. Training College Compound 
Raikhad, Ahmedabad. 

17. Sh. L.V. Pawar, Lect. 

Petil Jr. College Sangammer 
Dist. Ahmad Nagar M. S. 

18. Prof. P.P. Patil, Lect. 

N.N. Patil Jr. College Poynad 
Dist. Raigad M.S. 

19. Mr. P.U. Patil, Lect. 

N. M. Joshi Jr, College Goregaon, 
Tal. Martgaon Distt. Raigad 

20. Prof. Bijalpure L.M. 

Pemraj Sarde Lodge, Ahmednagar, 
M. S. 
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21. Mr. Nirgide R.N. 

M. Gandhi Jr. College Nira, 
Tah, Purandar, Distt. Pune 

22. Mr. Nirgide R.N. 

M. Gandhi Jr. College Nira, 
Tah. Purandar, Distt; Pune 

23. Mr. K.K. Khare, 

Govt Boys Hr. Sec. School, 
Patharia, Distt. Damoh - 

24. Mr. P.V. Sahara, 

N. T.M. High School, 

Surendra Nagar Gujarat 


25. Mr. R.K. Bhanushal 
Sajuba Girls High School, 
Jamnagar, Guj 

26. Mr. NS. Prajapati, 

Shri R.P. High School, Harij 
North Guj 

27. Mrs. Rosaline Correa, 

S.M. Choksey High School, 

1985, Convent Street, Pune 

28. Mr. V.K Gupta, 

Govt. Model Hr. Sec. School,. 
Barela (Jabalpur). 



PART II 


CONCEPT ATTAINMENT MODEL 




Concept Attainment Model 


S. N. Tripathi 


Definition of a Concept 

Concepts are cognitive organizing systems which serve to bring pertinent features 
of past experience to bear upon a present stimulus object. Vinacke (1954,1.1). 

A concept is a class of stimuli which have common characteristics. These stimuli 
may be objects, events, or persons. De Cecco (1970, p. 385). 

It is in order to cope with the environment that we engage in the process of 

categorizing, which means that we render discriminately different things equivalent. 

respond to them in terms of their class membership rather than their uniqueness. Bruner 
(1936). 

Forming concepts benefits us in three ways : 

(1) reduces thecomplexity of the environment. 

(2) gives us the means by which we identify objects in the world. 

(3) reduces the necessity of constant learning, 

Examples of cqncepts 

Book From encyclopaedia to a small book all are treated as equivalent. 

Country From U.S.S.R. to Mauritius. 

Name of a particular object is not a concept. Raj Nath Pande is not a concept 
but Pande could be a concept. Pande is the surname of a community among Brahmins. 

Concept Formation end Concept Attainment 

When a large amount of data is given the individual tries to form categories. This 
will lead to concept formation. In concept attainment the concept has been formed in 
advance. The task is to find out what the concept is. 

Concepts should be distinguished from facts, generalizations or rules, and theory. 
There can be a generalization which defines a concept. There can be generalizations 
which make use of concepts. A theory is a set of facts and rules. 

TYPES OF CONCEPTS 

9 

Conjunctive Appropriate values of several attributes are jointly present, Take for exw* 
mple mango. Its attributes are : 
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(a) Shape; elongate (b) Colour; green, yelow, red I 

(c) Taste .- sweet to sour (d) Food. ■ 

2. Disjunctive The! 1 appropriate value of one attribute or of another a ttr.h... ! 

are present. Examples; ' or boik- 

Citizen : by birth, by marriage, through parents. 

Supplementary Examination, Fails in one theory paper and/or one practical 

Driving Offence : driving in the nighf without light and/or without license. 

3. Relational, Mother, tall, fair, south, heavy. 

or not. CO " OSP,S a ' S ° bS ° lilSS ' ,ied ’ e ' mS °' Wbether ,h6ir attr '^ u *os are obswan 

Attributes and Values 

( 

A concept can be understood in terms of its attributes. Attributes arelik™, 
Taka ths conc °P‘ °< 'square-. -Square- has throe attributes. These are: |1]» 

ate formed by sba'ghT lines.’ h6 fOU ' f ° rm ' i9h ’ a " 9 '“' a " d (3) a " ths «* 

.. ,, “ alues are variations that an attribute may undergo. Blue colour may raneefe. 
s!m la,r,'h da0P h blUa ' “rHarsnt shades of blue will bo the values of Latitat, 

that fall betwe^n zero deg'ree and ninety degree!^^ " h “ ra " 9 '" 9 

aconoep, V ° IUeCa " beChan9edi " ,0ana,,,ibU,e « is repecifimd as the aha,screw 

Critical Attributes and Noisy Attributes 

a 'square- have been dZrlbsdabole^Noisy ^attdbutT ^ CritiCa ' attribulesol 
in the case oi -square* noisv attributpc a Y 1 butes are nonessential characteristics 

large orsmali. I. can o/I T '"TT a " d Asquaracb 

have to learn that they have to ignore noisy attTbuL. Ca " ^ any “'° Ur ' S,a, "“ 

concepts haye m ria°ge a numC of attribulas 6 ' ThTv | 0nC h P ' ,0 COn ' ;ap, • Th »«“ 

easily recognizable. * a ' So bave attributes which are not 

2 , 0 „t"'oTah 0 r 8P,SA "" bU " iS are concrete-and manipulsblo. 

3 dll 7 “ 8S ba in,TOd: a " 99 '' P*™™. 

3. Ideal-type symbolic material; democracy. 

Concept Attainmsnt Models 

r^ioSi 91 ? ,h,aa m ° dai! ° f a,,a "’">«"<- 

1. Reception Model 
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2. Selection Model 

3. Unorganized Material. 

In our day-to-day life we have to deal with unorganized material and draw concepts 
from it. An example of this has been given above Let us take the other two models. 


1. Reception 
Milk 

Model 

Yes 

Characteristics of Yeses 
Liquid, emulsion food four 
• letters 'm\ 'i', '1', 'k' any 
are all of these letters 

Possible Hypotheses 

Silk 

No 

Not liquid 

Not food 

Not i, 1, k. 

Could be liquid food 
four letters, letter M 

Mill 

No 

Not 'M' 

any four letter word 

Juice 

Yes 

Liquid food five letters 

could be five letters 

Bread 

No 

Not solid food 

could be liquid food 

Tea 

Yes 

Could be of three letters 

liquid food 


What type of concept is it ? Conjunctive. 


Selection Model 

In the selection model the examples are not marked as 'Yes' or No.' The student 
selects an example and asks whether it is a ’Yes' example or a 'No' example. 

Strategies 

In the Reception Model there are two main strategies. These are : (1) Wholist 
and (2j Partist. 

1. Wholist, Here the individual takes the first positive instance and uses it In toto as 
a guide comparing all the attributes of the first instance with subsequent instances. 

Partist. In the partist strategy the choice of a hypothesis is based on only part of the 
initial example. If the initial hypothesis is not confirmed, the partist refers to all the 
previous instances and changes the hypothesis. 

In selection model four strategies can be used. 

1. Simultaneous Scanning. After each choice the individual deduces which 
have been eliminated. He carries any hypotheses in his memory. In the next choice 
he tries to eliminate as many as possible. 

2. Successive Scanning Only one hypothesis is taken at a time, 

3. Conservative Focusing. The individual makes a plus attribute as a focus and 
alters one attribute at a time. 

4. Focus Gambling The individual tries to change more than one attribute, 




Unj t(K.C.E.R T ) 

. 3 > 
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(1) Reception-Oriented Concept Attainment Model 


Phase One Presentation of Data 

Phase Two Testing 

Phase Three Analysis 

and Identification of 

attainment of the 

of Thinking Strate. 

Concept 

concept 

gies 

Present labled examples 

Identify additional 
unlabled examples 

Describe thoughts 
Discuss role of hypo- 

Compare attibutes in positive and 
negative examples 

Generate and test hypotheses. 

Name the concept. 

State a definition according to 
essential attributes 

as 'Yes' or 'no'. 

Generate examples 

thesis and attribute 
Distinguish amongst 
number of hypotheses 

Evaluate the strate¬ 
gies. 


(2) Selection-Oriented Concept Attainment Model 


Phase One : Presentation of Dat and Identification of Concept 
Present Unlabled examples 
students enquire which examples, 
including their own, are positive ones. 

Rest same as Reception Model. 

Bruner. J. S. et af. A Stndy of Thinking 

New Yotk : John Wiley, 1956. 

De Cecco, J. p. The Psychology of Learning and Instruction 

New Delhi: Prentice Hall of India 1970. 

Joyce, B , Weil, M, Model of teaching 

New Delhi, Prentice Hall of India, 1985. 

Weil, M , Joyce, B. Information processing models of teaching 

Englewood Cliff, N. J., 1978. 

Vinacke, W. E. Foundation of Psychology 

American Book Col., 1968. 


Theory Checkup for the Concept Attainment 

Model 


Instructuions Circfe the response that best answers the questions or completes 
the statement. Check your answers with the key that follows the exercise. 

1. The process of Concept Attainment is best described as 

(a) putting data in new categories 

(bi learning a new concept 

(c) distinguishing the relevant attributes for placing data into defined classes 

(d) naming a new Concept. 

2. Concepts have six elements. Which of the following is not an element of 
concepts ? 

(&) name ( 5 ) positive examplar 

(c) critical attribute (d) theory. 

3. Which of tha following is an essential attribute of the concept of 'ffower' ? 

(a) yellow (b) tail 

(c)-colour (d) decorative. 

4. As young children learn to speak, they acquire in vocabulory very quickly, 
putting names with objects and events. Would you see the concept attain¬ 
ment model with a two year old to teach these symbols. 

(a) Yes (b) No. 

5. What is the relationship between a rule and an attribute ? 

(a) Rules give examples of the concept. 

(b) Rules are definitions that specify the essential and non-essential attribute 
of the concept. 

(c) Rules specify the name of the concept. 

(d) Rules state the essential attributes of the concept. 

6. Shape is an essential attribute of a basketball. Is it an essentiaf attribute of the 
concept of traasportation ? 

(a) Yes (b) No 

7. Size is an essential attribute of the concept of adult. Five feet, six inches is 

a (n).of the attribute 'size' 

(a) positive exemplar fb) negative exemplar 

(c) value (d) critical attribute 
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8. If you walked into a c'ass-foom and saw the teacher presenting objects a d 

asking students to say whether they were 'yes' or 'no', you would b 
observing what phase of the Concept Attainment Model ? ' S 

(a) Phase two : testing concept attainment. 

(b) Phase one : presentation o* data and identification of concept 

(c) Phase four : analysis of concepts in unorganized data 

(d) Phase three : ananlysis of thinking (Concept Attainment strategies) 

9. 'Small' is what kind of Concept ? 

(a) conjuctive (b) disjunctive 

(c) not a concept at all (d) relational. 

10. Ms. Smith wanted to teach students the concept 'public policy issue', so she 
developed a curriculum in which the students studied four current pub.ic 
policy issues during a period of six weeks criticize. Ms. Smith's Curriculum 
plans from the point of view of Bruner's theory of concepts. 

(a) Sixth graders are too young to understand conjuctive concepts. 

(b) Ms. Smith did not identify the essential attributes. 

(c) There are no negative exemplars 

(d) Ms. Smith did not state the rule ahead of time. 

"■ msior d " ,erence b,,wee ° c ° njun ° ,i ' ra 


12 . 


(a) Disjunctive concepts have a relationship to other concepts 

(b) Disjunctive concepts don't have all the attributes. 

(c) Disjunctive concepts are not as powerful as conjuctive ones 

absence’of "* of —•«“andth. 

,o r “• "■ 

S2.HSTS which" 98 in • ’ he S ° Vie ' Unio "' °’ h “"ISToMndle Z 

Stock Exchange, were^of [Jhe UnUed S^TeTVhTsiud a Steel ^ il,and th ® 
the attributes of the concept. What was the problem 7 °"""‘ 

“ ™s U panish di9n °' “ nd6rS,and »e«, thelr native lauguag. 

(b) Bob did not have enough exemplars 

<c) The positive enemplafs did no. contain all the attributes ot concept. 

<d) The students did no. have an espsr,mantel base for concept. 
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13. The following statement, 'Intelligence is is a product of heredity and environ¬ 
ment', is a 

(a) concept (b) fact 

(c) skill (d) generalization. 

14. 'Japanees students scored higher on math than other national groups, 
whereas Swedish students did better in English composition*. This statement 
is a 

(a) theory (b) generalization 

(c) concept (d) datum 

15. If you want to present the rule first, you would use which concept learning 
model ? 

(a) Taba's Inductive Thinking Model 

(b) Ausubel's Advance Organizer Model 

(c) Suchman's Inquiry Training Model 
(c) Bruner's Concept Attainment Model 

• 

16. Which characteristic is not related to the difficulty of a concept ? 

(a) scope 

(b) number of generalizations in which the concept is used 

(c) type of concept (d) concreteness 

CONCEPT ATTAINMENT MODEL 

Exercise 4: Conceptual Versus Symbolic Activity 

To illustrate the difference between learning symbols and learning concepts, see 
if you can identify the essential attributes of the following concepts, which should be 
familiar to you. This will indicate whether you learned these terms as vocabulary (or 
symbols), or as concepts. 

Concept Essent’al Attributes 

Family 

Food • 

Transportation 

Religion 
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Exercise 5 : Attribu tes and Attribute.Veluas 
Concept 


Apple 


Essential 

1 . 

2 . 

3. 


Non-essential Value Range for Essential Attributes 


Television 


Exercise 6 : Exemplar 

live exempta a, -' MSt ' W ° P ° si,iv,! and *« "esa- 

tive exemplars 0110 miss '"9 essential attribute in eaoh of you, 


Concept 


Positive Exemplar 

- H Negative Exemplar 



Questions Is a nswspape, a positive o, negative 9Mmp|e ? 

«arf a positive or negative example of 'hat* ? 

paper h.Wover bUtaS a^tlto^eg f*" 9 * ,ai "- 8to ™e ne»s- 
Exercisa 7 : Element, of a Concept 8 Mm P |a ° f ' hat ' ? 

1. name ' 

2* essential attributes 
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3. non-essential attributes 

4. positive examples (exampfars) 

5. negative examples (exemplars) 

6. rule. 


Instructions : For each concept in the following table, supply the missing elements (s). 


Concept Name 

Positive exemplar 

Negative 

examplar 

Essential 

attribute. 

Non-essential 

attribute 

* r ( 

1 . 

o 

00 


* \ 

•* * * i 

• » * 

2. Automobile 

- 1- 


i _ % 

mobility , 
engine 
function : 
transportation 

cofoutrtiize 

shape 

» 

* m i" 

3. Brother 


• 


t 

4 

efeP 

H5H 

One or mortf 
support f|at 
surface func¬ 
tions : work 
area 

size shape 
drawers 


Now write a rule for each concept. 


1. 2. 3. 4. 

Exercise 8 : Types of Concepts 

List four concepts that you teach during the school year. Check the 

concept is conjunctive, disjunctive, or relational, and whether it is an ideaktyp^ 


concept. 

1. .■.Conjunctive—Disjunctive—Relational—Ideal-Type 

2.Conjunctive—Disjunctive—Relational—Ideal-Type 

3. ,...Conjunctive—Disjunctive—Relational—Ideal-Type 

J 4. ....Conjunctive—Disjunctive—Relational—Ideal-Type 
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PLANNING & PEER TEACAING : 

Select a concept 

(a) Locate a concept • 

(b) Determine if it is a concept - 

(c) Decide If it is worth teaching 

(d> Decide if it is appropriate for the learner(s) 

2. Analyze the concept: 

(a) Determine its essential and nonessential attributes 

c si;r jUn !, tiVe ' diSjUnCtiVe ' « national * 

(C) ,s 11 observ «d. inferred, or ideal-type ? 

L Determine objectives : 

(a) Identify specific goal o r goals. 

tf» Gann,at, bahavioutal objective , ha goa|a 

Prepare exemplars : 

(b) Generate^empTaTs! aPPr ° Priat6 medium for exemplars. 

(c) Check exemplars for 'noise*, 
d Check exemplars for variety. 

* fettsarssss 

Hanntng em , , or Concept A.,,i„ m en. Mode|s . 

*■ Analysis of concept * 

2. Essentia! attributes of concept. 


3- Non-essential attributes of concept. 


4. State the Rule ; 

Type of Concept: 

6. Ifth” ° ne ' C °" ,Uno,iV8 - Dl8j “nbthre, relational. 

- do an ,he 
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1(1. Objectives: 

7. Write three behavioural objectives that studants will accomplish in this 
lesson. 

a- b. c . 

IV. Exemplars: 

8. Describe the ‘Yes' exemplars 

9. Describe the 'No' exemplars. 

10. Is the medium of presentation (pictures, words, paragraphs) suitable for the 
concept ? 

11. Do you have a sufficient number of 'Yes' and 'no' exemplars ? 

12. How many of the 'no' exemplars have none of the essential attributes? 

.How many of the'no'attributes ? . 

V. Phases of the Model: 

13. Write your opening move for each phase of the model. 

Phase One: Presentation of Data and Indentification of the concept. 


Phase Two: Testing of the concept Attainment. 


14. For each essential attribute in your concept, write two questions that will 
elicit from students those characteristics in the exemplar. Which make it 
essential attribute. 

a. Attribute b. Attribute o. Attribute d, Attribute 

question (s) question(e) question (s) question (s) 
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TEACHING ANALYSIS GUIDE GOR THE RECEIPTION MODEL OF ..li 

CONCEPT ATTAINMENT - ~ ' 

This Guide is designed to he! you analyze the process of teaching as you nractine th a 
Recaiption Model of Concept Attainment. The analysia focuses on aspLts of teachino 
•hatere important to the syntax of ,h. mode,, the .chafe tole, and specific S,n g 


VI 


TfZZTiZT 0PPM " 8 " -aJenrS 

Throughly (TH) This item.signifies that the teacher engaged in th B h»k«.- 
to th 0 point where students were responding comfortablly and fluenly Appro' 
f lateness varies form situation to situtation. For example youna chilHmn^ 
need more assistance in describing'the exemplars than older' once 

SSr—wta: 

ETS studenUesponse'. * "°’ T" " «-» ■«-« <= be 

th°m > !"l*L ( . N '^.i- L h ° ‘‘f 01 ’ 6 ' d ld not 8x P itel, !V ".vilest the behaviour, but 
ppropriatoly without being lad to.” ^ mC “ ded ln othe,s or ,he students began 

«Z™ZlZ7Z:j!^ GU "'- best dasntibas 

PHASE ONE : Presentation of Data and ld.ntifica.ion of the Concept. 

1. Did the teacher state the purpose of the game ? 

TH p M NN 

2. Did the teacher explain the procedures of the game. 

(how the ’yeses' and ’nos' function) ? 

TH p M NN 

Did the initial •yes- clearly contain the ttW bu,es ? 

TH P M NN 


3 



( « ) 

4. tf teaching a conjunctive concept, did the teacher begin with a 'yes' 
exemplar ? 

TH P , M NN 


Of 

If teaching a disjunctive concept, did the teacher begin with a -no' exemplar 
followed by a 'yes' ? 

TH P M NN 

5. Did the teacher ask questions that focused students' thinking on the essen¬ 
tial attributes ? 

TH P M NN 

6. Did the teacher ask the students to compare the 'Yes' exemplars ? 

TH P M NN 

7. Did the teacher ask the student to contrast the attributes of the 'Yes' 
exemplars with those of the 'no' exemplars ? 

TH P M NN 

S. Did the teacher present labeled exemplars ? 

TH P M NN 


9. Did the teacher ask the students to generate and test hypotheses about th. 
identity of the concept ? 

TH P M MN 


TO. 

11 . 


Did the teacher ask students to name the concept ? 

TH P M NN 

Did the teacher ask the stubents to state the essential attributes of the 
concept ? 1 


TH P M NN 

PHASE TWO : Testing Attainment of the Concept. 

12. After the concept was agreed upon, did the teacher 
plars and ask whether they contained the concept ? 


present additional exem- 


TH P M 


NN 
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13. Did the teacher ask ths students to justify answers ? 

P M N|\| 

14. Were the students able to supply their own exemplars to fit the concept ? 

P M NN 

15. Did the teacher ask the students to justify their t 

the essential attributes ? P 9 8 by lde ntifyfng 

™ P M |\im 
PHASE THREE : Analysis of Thinking Strategies. 

16 . Did the teacher ask the students to thfl 

they used in attaining the concept ? 8 he thinkm 9 Processes 

TH P ' M 


NN 


17. Did the teacher ask the students to r fi fi 0 r+ « 

and concepts in their thinking strategies ? " ^ r ° eS ° f attributes 

TH p M NN 

strategies 0 ? 0116 ' "* t0 eva,uat9 the effectiveness of their 

TH P M NN 


Klin 





Model Lesson in Chemistry 

On Concept Attainment Model 
Type: Reception Oriented Model 

Dr. I. P. Aggarwal 

RCE, Bhopal 

Class XII 

Concept: IONOPHORES 

Type : Conjuctive 

Essential Attributes 

1. Ionic solids. 

2. Conductor of electricity in molten state. 

Non essential Attributes 

1. White coloured substances 

2. Hygroscopic substances 

3. Strong electrolytes 

4. Aqueous solution of substances being neutral. 

5. Particular class of the compounds (Say Metal Chlorides) 

General Behavioural Goals 

1. define ionophores 

2. differentiate between ionophores and ionogens. 

3. give examples of ionophoric substances. 

4. suggest a criteria to label the compound as ionophoreic electrolyte. 

Phase one Presentation of Data and Identification of Concept 

Teacher You are aware that ions play a dominant role in our daily life. Our body 
makes use of several ions, important amongst them being Na+, K+, Ca J + 
Fe J +. These ions we achieve through their compounds, Today. I am 
going to teach you some concept pertaining to the compounds that furnish 
ions, I am not going to tell you the characteristics of the types of compo¬ 
unds that I have in my mind. I would only be giving you the positive and 
negative exemplars of my teaching print, you would locate through the 
characteristics of positive and negative examples, what it is that I wish to 
teach you. The first positive example of may teaching point is 

( <3 ) 

I 
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Teacher 


Student 1 

Student 2 
Student 3 
Student 1 
Student 4 
Teacher 
Student 4 

Teacher 
Teacher 
Student 5 
Teacher 
Student 6 
Student 7 


NaCI (s) positive example 

You may now suggest the various characteristics of this compound that 
arise in your mind. 

Crystalline solids 

Ionic compounds 
White coloured substances 
Hygroscopic substances 

Substances which are conductor of electricity in the molten state. 

How did you infer this ? (Pointing out to student 4) 

Based upon the fact that in Down's process for the extraction of sodium, 
we affect the electrolysis of molten sodium chloride. 

Well, you seem to have picked up a good point. 

Are there some more characteristics that come to your mind ? 

It may be strong electrolyte. 

Yes, may be we list it out also. 

Substances whose aqueous solutions are neutral towards litmus solution. 
Perhaps you wish to talk about chlorides of metals. 


Teacher lists out all the attributes advanced by the students and takes care of 
the point that in describing these attributes (characteristics) h d ensures the participation 
of maximum number of students. 


Teacher That's nice, we have sufficient material now to proceed ahead. Next 
focus your attention on the negative example. 

Teacher NH 2 CONH 2 (s) Negative example 

Teacher Well, now you may prepare a list of the characteristics of urea which are 
common to sodium chloride solid and then formulate your opinion as to 
what characteristics are not possible about the idea I wish to teach. 

Teacher 3 White coloured substances whose aqueous solutions are neutral do not 

seem to e the essential characteristics of the substances about which you 
wish to talk. 


Teacher 

Teacher 


0. K., we may now categorize it as non-essential characteristics. 

Now once again see two positive examples of my teaching Idea and 

lAhnulrf 6 * SOme 0 t *? e c * 1arac tQristics you have stated earlier could also be 
labelled as nonessential. 
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Teacher 

Student 8 

Teacher 

Teacher 

Tehcher 

Teacher 

Student 4 

Teacher 

Teacher 

Student 2 
Teacher 


KCI(s) Positive example 

AIF 3 (s) Positive example 

Hygroscopic substances and chlorides oF alkali metals do not seem to fit 
into our discussion. 

That's good and marks these also as the non-essential attributes. 


Very often you make use of the following mineral acids in the laboratory, 
what I wish to emphasise here is these are not the examples of my teach¬ 
ing point. 

HCI (l) Negative example 

HNOj (I) Negative example 

H 2 S0 4 (I) Negative example 

You may once again compare the characteristics of positive and negative 
examples to highlight what this teaching point is after all. 

Only compounds furnishing ions (ionizable compounds) also is not the 
essential characteristic of your teaching point. 

Fine. Now, to help you arrive quickly on the essential characteristics of 
my teaching point, I am citing two more nonexamples of my teaching 
point. 


HgClj(s) Negative example 

AIClj(s) Negative example 

l got it, you wish to talk about only such class of ions producing subs¬ 
tances which are solids and whoso melts even are conductors of electricity. 
May be you are right. 


Phase Two Teacher at this stage presents the following unlabelled examples and stu¬ 
dents categorize them as yes or no examples. 


Teacher 


Yes Examples No Examples 

LiCI (s) H 2 S 

CsCI (s) HjP0 4 

NaBr (s) HjPO, 

KBr (s) SnCi 2 (s) 

NaC (s) FeClj (s) 

Kl (s) MnC| a (s) 

Good, I am confidant that you have picked up my idea. I wished to talk 
about ionic solids whose melts are conductors of electricity and these are 
named as IONOPHRORES. 
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Teacher at this stage asks students to present further examples and point out 

essential attributes in the examples. 

Questions to arpuse critical awareness of students about essential attributes 

1. What is the arrangement of sodium and chloride ions in solid sodium chloride ? i 

this arrangement applicable to Cesium Chloride also ? 6 

2. Could formation of ionic solid ftom its elements be lablled as redox change ? 

3. Theoretically it may be possible to extract aluminium from melt of aluminium fluoride 

but same ia not possible with melt of aluminium chloride. Why ? ' 

4. How is the melt state of any substance different from its aqueous solution ? 

5. Suggest an experiment to label Cesium Chloride as ionic solid. 

6. Classify the following into ionophores and ionogens KF(s), BiF,(s) SnF M 
FCH 2 COOH(l), MgF 2 (s) and HF(I) 0 (Hint: Ionogens are those compounds which 
produce ions in appropriate situation and are not composed of ions). 



Model Lesson in Chemistry 

On Concept Attainment Model 

Type ; Selection Oriented Model 

Dr. I. P. Aggarwal 
R. C. E., Bhopal 

Class XI 

Concept— Basicity of Oxoacids 
Type of Concept— Relational 
Essential Attributes 

1. Hydrogen present in the molecule and linked through oxygen In the molecule. 

2. Hydrogen present in the molecule and not linked through oxygen. 

Nonessential Attributes 

1. Non-o x oacids 

2. Oxo-acids containing carboxylic group with isostructural hydrogen atoms. 

3. Oxo-acids not containing carboxylic group with isostructural hydrogen atoms. 

4. Weak and strong nature of the acids. 

6. Acids having same basicity. 

Critical Attribute 

Number of HO-groups present in the molecule of oxoacids. 

General Behavioural Goals 

After the completion of the lesson students should be abfe to 

1. define basicity of the acids 

2. differentiate between acidic and non-acidic hydrogen present in the molecule 

3. ascertain equivalent mass of the acids from the given molecular mass of the 
acids. 

4. suggest structures of given acidic substances having known their besicity. 

Phase 1 Presentation of Data and Identification of Concept 

Teacher You all know that acid-base systems are of great importance to us. Vitamin 
C itself is labelled as ascrobic acid. A slight acidity in our stomach causes us 
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great uneasyness. Today I wish to teach to you something reaarrf' 
acidic substances. What exactfy is my teaching point, explicitly i'" 9 ^ 8 
going to tefl you, I shall only be presenting random examples of 
you may pick up any one out of these examples and I will help you m Y ■ 
either positive or negative example of my teaching idea, mark this 

Teacher then presents the following randomly arranged examples. 

Examples and non examples of teaching point 

4 - HjPO, 

8 ' CHjCOOH 


1. 

HCI 

2. 

HNO a 

3. HCOOH 

5. 

HBr 

6. 

HI 

7. H 3 POj 

9. 

H 3 POj 

10. 

H a S0 4 

11. COOH 





| 

COOH 


At this stage, one of the students (marked student 1) asks what ahn u 
related to the teaching point. What about H ’ P0 i 

Teacher H 3 P0 3 is a positive example 

Teacher after stating this as the positive examnl 7 nckc tho 
vrioua attributes the, arise in their mind about “h^sitit t., t T**" 

among thamselves and present following attributes. P ' den18 dlscu5s 

2 Aol£ '° h n “ in . in9 . ° XO0Sn “ ,h6ir constituent known as oxoacids 

2. Acids whose ionizing tendency is less, called as weak acids 

3. Basicity of acids. 

K A?iH a = Cid u° f . Ph0SPh0rUS Wh0r ® oxidation n^ber of phosphorous is three 
. Acids exhibiting more than one dissociation constant values. 

“. °r g t a ' Let us now b,in ° in our di8cussi °"' -»» 6 xam P is, 

Student 1 Whar about HI ? 

Teacher HI is non exemplar of my teaching point 

!*" d,nt * “ 7" ,h ‘' whiob ars atrong ones i, you, idea. 

Student 3, would T"* ^ V °° are ° n ,h ? ' l0h < «*• 

Student 3 I would like to inquire about H,S0 4 molecule 

i;i h ;; 4 H f:' 8,s ° is n °' ,h ° ““"pi* °> *» *«ci,,„g ^ 

Restarted getting ,«. , fee, H.PO. sho u,d be positive axampa,o,you, 

Teacher Yes It indeed is positive example o, my idea. 

Student 5 How about HCOOH ? 

Student 6 Th |t S s a o C ems 0 ?o iS me 0t that t6aChing point * 

dissociation constant valuesm-e not S t(re e fo aS | aCidS e * hib,ting m0re than on9 

the focal point of our discussiorie 
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Teacher Fine. Surely these two are not the focai points of our discussion. 

Teacher May I at this stage suggest you to write the structural formulae of the acids 
which we have marked as the positive exemplars. Teacher helps students to 
arrive at the following structural formula 

0 0 

II II 

H-O-P-O-H H-O-P-O—h 

A ■ i 

A 

(H 3 P0 3 ) (H 3 po 4 ) 

Student 6 I got your idea but before 1 express it, I would like your decision sir, about 
HjPOj. 

Teacher H 3 P0 2 too is the posititive exemplar of my teaching point. 

Student 6 This too has 3 hydrogen atoms in it but structurally it is 

0 


II 

H—0—P-H 

l 

Student 6 further opines that the basicity of H 3 P0 2 , H 3 P0 4 and H 3 P0 4 is respec¬ 
tively 1,2, 3. He further goes on to express that the focal point of discussion is : 
Basicity of acids as related to the number of HO— groups present in the molecule. 
Teacher Nods his head in agreement. 

Phase 2 Teacher at this stage asks student to tell the basicity of the following acids, 
which is categorized so by the students as indicated here— 

CH,COOH Monobasic 

COOH 

| . Dibasic 

COOH 

CHjCOOH 

| . Dibasic 

CHjCOOH 

H 2 As 0 4 . Tribasic 

Teacher I am confident that you followed my idea and rewords it as : 

"In oxoacids the basicity of acids is determined by the number of HO— groups 
present in the molecule." 


Phase 3 Analysing thinking strategies of students 

Teacher Asks student 1, what prompted him to think about Hi. 

Student 1 Since HI does not contain oxygen, I thought if J asks about this example 
then two things, the halogen acids and strong acids would not further 
figure in our discussion. Teacher agrees with his view point. 
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Teacher Then asks student 3, what made him to inquire his view point. 
Student 3 f wanted to narrow down the discussion by eliminating the behavi 
strong oxoacids from the discussion. Teacher at this stage inqnires 
the behaviour of student 4 and 5. 

Student 4 ! simply gambled that the point of discussion could be different tv 

acid formulated by phosphorus. 

Student 5 I still thought that weak oxoacids could be the point of discussion 

(Teacher at this stage does not feel the necessity of further probing the st 
of thinking on the part of student because all variou's hypotheses were already bUiy, 


Question to arouse critical awareness of students about essential attributes 

1. Point out the basicity of the following phosphorous acids 

(a) HP0 3 (b) H»Pj0 7 (c) H 4 P 2 Qj 

2. Structure of citric acid is 

H 0 

I I! 

H-C-C-O-H 


OH-C-C-0-H 

I 

H-C-C-O-H 


H 0 


its basicity is 3 and not 4. Why ? 

3. Phenol is acidic in nature while alcohol is not why ? How many acidic and 
non-acidic hydrogen atoms are present in the molecule of phenol ? 

4. What will be the equivalent mass of the following acids ? 

(a) HCOOH (B) C 6 H 5 COOH ( c ) CH(OH) COOH 


CH(OH) COOH 



Model Lesson in Chemistry 

On Concept Attainment Model 
Type—Reception oriented model 

Dr. P. N. Pathak 
R.C.E., Bhopal 

Class—XI f 

Concept— Ethalpy of formation 
Type—Conjunctive 
Essential Attributes 

1. Enthalpy change is the change in heat content of a system at constant 
pressure. 

2. Enthalpy of formation may be positive or negative. 

3. Only one mole of a compound is formed from the elements. 

4. Reactants and products should be in their standard state. 

Nonessential Attributes 

1. Exothermic change 

2. Spontaneous reaction 

3. Redox reaction 

4. Change of state obtained in the formation of products 
B. Enthalpy of a reaction 

6, Endothermic change. 

Previous Knowledge required 

Students are familiar with 
1. Exothermic reactions 
2: Endothermic reactions 

3. Enthalpy of oxidation 

4. Enthalpy of combustion 

5. Enthalpy of reaction. 

General Behavioural Goals 
Students will be able to 

1. define enthalpy of formation 

2. differentiate between enthalpy of formation and other enthalpy changes 

( n ) 



3. 

4. 

Phase 1 
Teacher 
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give examples of enthalpy of formation 

appreciate the importance of writing the state of substance* i„. 
involving thermal changes, fiances In reactions 

Presentation of data and identifactlon of the concept 

You are familiar wjtn nitrogen cycle in which nitrogen reacts with oxvn ■ 
cloudy weather due to thunder produced by friction of clouds form!™! ? 
oxide (NO). NO further reacts with oxygen forming N0 2 . | n buminTl 
fuels and in preparation of ice cream enthalpy changes takes place. 9 ° 

Toda Y 1 a| n going to teach your concept of thermochemistry. I am givina von „„i 
positive and negative examples of my teaching points. From these exampfes y ou 
locate the concept in my mind. Tee first example of my teaching point is 

S(R) + °2 (9)-► S0 2 (g), A H =—394.80 kJ 

Sturi^'r^r 09681 th8 Var ' 0US charact6ristlcs of this equatien that occur to you 
Student 1 Change in enthalpy in this reaction is -394.8 0 kJ 

tu ent 2 Enthalpy of reaction is negative i.e. the reaction is exothermic. 

Student 3 It is a spontaneous reaction. 

Student 4 it is a redox reaction. 

Student 5 Combustion of sulp . ur has taken place. 

Teacher I,si’s all "SlTatirtbllSirs^nT^d ^ SU,PhUr di ° Xid * 
students to participate. Y th ° tud9nts and encourages all the 

Teacher Now I am proceeding with two other axamnio* 

examples as given here. P ° CUS your mind ° n negative 

Negative examples 

(0 H,(g)+ !,(., - 2HI (g), A H =+53.5 kJ 
00 PCI 3 (g) + Cf 2 (g) ->PCIj (s), A H=—627 kJ 

positive example and form youTopi^oi^^bou^th'^ tbls react * on which are common to 
the concept that I wish to teach the attribut0S which are not applicable to 

r"’ 4 o'-riS ZZT~ ~ ~ « *. 

sir; - 

cr s ;rr x* ,ha 8 “ mp,,s and non 

stated below 9 y u °ne more positive example of my point as 

c (s) + 2Cl a (g) - CCI 4 (I) A H = + 139.19 kJ 
9 “ U,M - 
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Teacher Here fwe find that all the nonessential attributes cancel out. Can you 
suggest what is the concept in my mind. 

Student 10 In positive examples one mole of the product is formed with change in 
enthalpy. 

Teacher Very good, you are approaching towards the concept in my mind. Now I 
am writing some more positive and negative examples. Focus on them. 


Teacher writes— 

C(s)+2S(R) ->CS 2 (I), AH =+108.68 led positive example 

C(s)+2S(g)->-CSj(l), AH =+117.04 kJ, negative example 

S(M) + 0 2 (g)-+S0 2 (g), aH=— 394.34 kJ negative example 

In all these examples one mole of the products is formed. See carefully 
the difference between the examples and non examples and try to arrive at 
the concept. 

Student 6 In standard state, sulphu exists as sulphur-rhombic while in non-examples 
S(g) and S(m) being considered. 

Teacher Very good. Now you seem to-have ^attained the real concept in my mind, 
called the enthalpy of formation^ 

Teacher Can you define the enthalpy of formation from these attributes. 

Student 3 Change in enthalpy that takes place during the formation of one mole of 
the product in its standard state from the elements in their standard state is 
called the enthalpy of formation of a compound. 


Phase Two Teacher at this stage presents unlabelled examples and student categorize 
them as yes and no examples • 

Yes examples No examples 


H 2 (g)+i 2(g) -* H 2 0(g), AH=—285.91 kJ 
$H 2 (g)+Vl 2 (s) -► Hl(g). AH =+28.47 kJ 
2C(s) + H 2 (g)-+C 2 Hj(g1 2 AH =+48.07 kJ 
INj(g) HOj(gUNO(g). AH = + 90.29 kJ 

Nj(g)+20 2 (g)-i-N 2 0 4 (g), AH- + 9.66 kJ 
Fe(s) +S(s)~>-FeS(s), A“-100.32kJ 


H 2 (g)+i0 s (g)->H 2 O(g), AH =-242.44 kJ 

2H a (g) +0 2 (g)->2H 2 0(|), AH-571.8kJ 

H 2 (g)+l z (s)-2HI(g) AH =+49.74 kJ 

CuS0 4 (s) + 5 H 2 0 (l)-»-CuS 04 . 5 H 2 0 (s> 

A H=—77.33 kJ 

KCI(s) +aq-*KCI(aq), AH=—18.4 kJ 
H 2 (g)+CI 2 (g)->2HCI{g), aH=— 183.9 kJ 
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Teacher You are right. I am, confident that you have picked up the concept | 
wished to talk about enthalpy of formation, which you have rightly defined 
and categorised in the examples. 

Questions to arouse critical awareness of siudents about essential attributrs. 

1. Sodium Chloride is crystalised from its saturated solution as indicated by the 
following equation. 

Na+(aq)+CI~(aq) -*■ Na+Cr~(s), aH=—X kj 

Justify whether —X is the enthalpy of formation of sedium chloride or 
not. 

2. Pick up out of the following equations, the examples for enthalpy of 

formation. 1 

C (Diamond) + OjCgj-hCOjig), AH=»—X Rs 

C (graphite)+0 2 (g)-*-C0 2 (g), a.H=—Y kj 

C (Coke) + O a -*-C0 2 (g), AH=~Z kJ 
* 

3. In the reaction— 

il 2 (s)-Hr!i(g), AH*=-{-AkJ 
if 2 (g)+4H2(g)-*.HI(g), aH=»—B kj 

Comn.„, or ,h. statement that A-B kj is the enthalpy of formation of 

4 


l 



Model Lesson In Chemistry 

on Concept Attainment Model 

Type—Recieption Oriented Model 

Class— XII 

Concept—Arrhenius Acids 

Essential Attributes 

1. Compound ionising to furnish H+ ions in water. 

Non essential Attribute 

1. Solution twoning blue litmus paper red. 

2. Nature of acid. 

General Behavioural Goals 

Students should be able to — 

1. define Arrhenius Acid. 

2. give examples of Arrhenius acids. 

3. differentiate between various types of Arrhenius acids. 

PHASE One 

Presentation of data and identification of concept 

Teacher There are different types of compounds. They have different natures such as 
acidic substances basic substances and neutral substances. Today I am 
going to teach you some concept regarding a group of compounds having 
common characteristics, i would only be giving you positive and negative 
examples of my teaching point. You have to locate through characteristics 
of positive and negative exemplars, what i wish to teach you. 

The first positive example of my teaching point is —: 

Teacher H 2 S0 4 (aq)->-2H-l-(aq)+S0,, J —(aq) positive exemple. 

Students, now you may suggest various characteristics of this aqueous 
solution, arising in your mind. 


V. R. Mahandule 
Residential Jr. College 
Ahmednagar 
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Student 1 H 2 S0 4 is aa inorganic compound. 

Student 2 Aqueous solution of it turns, blue litmus paper red. 

Student 3 It is composed of hydrogen and ionises in water to give H+ ions. 
Student 4 It gives SO* 2-- ions in water. 

Teacher Are there some more characteristics that come to your minds ? 

Student 5 Acid formed from S0 2 . 

Student 6 It is a dibasic acid. 

Student 7 It contains sulphur atom in its molecule. 

Well, has anybody more chaiacteristics in mind ? Please mention, if any. 


Teacher 


Student 8 It is a strong acid 
Student 9 Jt is a oxoacid. 

Teacher listst out all characteristics (attributes) advanced by students on black 
thecourseTf'dis^sslon. 3 ^ 0 ^ 3 that m3xl ™ number of students participate during 

Teacher ^ »ow iwiiiqivevoa 

Ar'(aq) + 3HOH s AI(OH), + 3H+(aq) Native example 

0 K., we will categorise it as nonessential character.stic. 


Teacher 

Teacher 


Student 8 
Teacher 
Student 1 

Teacher 
Student 6 


8x ™ p ' 8 ' ^i " 8 »•?« - 

HCI(aq)—.H+(aq) + C| i ( 8 q) sar l8 ' cou,d bs ,ab ««e<l aa noneasential. 

S t, HCI is not oxoacid. 

All right, oxoac.d term is nonesssntiaf. 

HCI solution does not aw’ SO 2 — ; n ne 

atom in its molecule Sothos^n u' MoffeOVer 11 a k° does contain'S' 
ecule. bo those two character,st.cs become nonessent.al. 

. You are right. We wrll categorise tham as „ 0 „ easent|a| cha[ac(M , SM , 
V i c lone acid is monobasic acid, hence dibasic becomes noneasential. 
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Teacher Yes, it is true. Are there any more characteristic which are nonessenlial ? 

Student 7 HCI isn't formed from S0 2 . Hence it is formed from S0 2 is not essential 

characteristic. 

Teacher You are right. We will categorise it as non-essential. After this I am also 
presenting one more positive example. Examine it and teif me which 
nonessential characterstics are still possible to delete. 

CH 3 COOH (aq) -+ CHjCOO- (aq) + H+ (aq). 

Student 5 Acetic acid is a weak acid. Hence strong acid characteristic holds no 
more good. 

Teacher Well, strong acid is also nonessential characteristic. 

Student 2 Acetic acid is organic acid. Hence inorganic acid characteristic is also not 
necessary. 

Teacher Yes, let us put inorganic acid as nonessential characteristic. 

Teacher Now compare characteristics of positive and negative examples to highlight 
what is my teaching point. 

Student 2 Componds which when dissolved in water furnishing H+ ions may be your 
teaching point. 

Teacher How did you come to this point ? 

Student 2 Because only essential attribute remaining is Compounds capable of 
furnishing H+ ion when dissolved in water. 

Teacher Yes. You have thought in the right direction. 

PHASE Two 

Teacher at this stage presents the following unlabelied examples and students 

categorize them as yes examples or no examples. 

Yes examples No examples 

HNOj (aq) ZnC | 3 (aq) 

HCN (aq) AICI, (aq). 

H,P0 3 (aq). LiCI (aq). 

HBr (aq). CrCt 3 (eq). 

C t HjCOOH (aq) FeCI 3 (aq) 

Teacher Good, I am confident that you have picked up my idea. I wished to talk 
about ''Hydrogen containing compounds which when dissolved in water 
furnish H+ jon/ions. These are called as Arrhenius acids". 

Teacher at this stage asks students to present further examples and point out 

essential attributes in the examples. 
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Questions to arouse critical awareness of students about essential attributes 
Q. 1 Define the term-"Arrhenius acid". 

Q. 2 Classify following acids as 

A) Arrhenius acids 

B) Acids other than Arrhenius acid. 


i) HCOOH (aq) ii) H 2 C0 3 (aq) 

iif ) Cu J + (aq) iv) HCN (g) 

v) H*C a O,(aq) vi) B F 3 

vii) HCI(g). 


Q. 3 


Q. 4- 


Identify acjds from following examples. 

What is your opinion about remaining compounds ? 


i) HCI (aq) 
iii) H 2 S0 4 (aq) 
v) KOH (aq) 

Indincate the complete ionization 
indicate their basicity, 


ii) NaOH (aq) 
iv) HNO, (aq) 
vi ) Ca (OH) 2 (gq) 

pattern of the following substances and hence 


i) HI 
iii) H 3 P0 4 


*i) H 2 S0 4 
iv) H 4 P 2 0 7 



Model Lesson in Chemistry 

On Concept Attainment Model 

Type ; Selection Oriented Model 

(i) A. N, Saxena, Lect., Gwalior 
(li) I. M. Pathak, Lect.‘, Rewa 

(iii) J, K. Jain, Lect., Kohka. Bhilai 

(iv) T, R. Verma, Lect., Balod. 

Class— XII 

Concept—Amines and their basic behaviour 
Type—Disjuctive 
Essential Attributes 

Amines are the alkyl and/or aryl derivatives of ammonia. 

Non essential Attributes 

i) Compounds containing C, H, N 

ii) Compounds containing lone pair of electrons on nitrogen 

iii) Water soluble compounds 

iv) Weak bases 

v) compounds turning red litmus blue 

vi) Compounds producing salts with acids. 

General Behavioural Goals 

Students should be able to— 

1 . define amines 

2 . label the compounds as amines 

3. distinguish between primary secondary and tertiary amines. 

Phase One Presentation of data and Identification of concept 

Teacher Students you have already studied the different classes of organic compounds, 
such as alcohol, acids. Let us today study one more type of organic oom. 
pounds. 

Teacher Gives a set of examples and asks the students to pick-up any example 
from the following set of examples. 

Examples 

NH <0H (2) AI(OH) ( 3 ) C.H,NH a 

4. CH 3 NH 2 5. (C 6 Hj) 2 NH 6. (CH*) 4 N+Cr 
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7. CH 3 NHjHCI 8, NH 3 

10. C 2 H,NHj 11. (CH 3 ) 3 N 


9. 


CHj 


S 


12. Ca(OH) 2 


NH 


Students activity 
Teacher 

Students activity 


Student selects CH 3 ISIH 2 as an example. 

It is a positive exemplar, now suggest the characteristics of CHjNHj 
F ollowing attributes are given by the students— 

1) Compounds containing C, H and N 

2) Alkyl derivative of NH 3 

3) Compounds which contain lone pair of electroh on nitrogen 

4) Water soluble compounds 

5) Weak organic base 

6) Compounds giving salts with acids. 


Teacher Now pick up another example. 

Student Suggests C 6 H 3 NH 3 as an example. 

Teacher It is also a positive example. Now suggest any other characteristics in addition 
to previous attribute. 


Student Some more attributes are as follows 


i) Compounds turning red litmus blue 

ii) Aryl derivative of Xmmonia. 

Teacher Pick-up any other example. 

Student Student suggest NH.OH as an example. 

Teaceer It is a negative example. Now suggest the attributes of NH 4 OH. 
Student uSggest following attributes 

i) Weak base 

ii) Water soluble 

Teacher Pick-up other example. 

Student Student suggests NH 3 as an example. 

Teacher It is a negative example. Now suggest the attributes of NH S . 
Student Nitrogen having a lone pair of electrons 
Teacher Pick-up any other example. 

C H 

Student Suggests ‘ ’)nh as an example. 



( 81 ) 


Teacher It is a positive example. Now suggest the attributes of /NH 

ch/ 


Student It :s a mixed methyl-phenyl amine showing almost soma behaviour as 
CH 3 NH 2 

Student Sir, another example of aryl amine may be taken in to consideration. 

Teacher It is (C s H 5 )jNH. Now give more attributes. By comparing these 
attributes, finalise the characteristic, critical attributes of the positive 
exampies. 

Student i) Contains lone pair of electron may ba omitted. 

ii) Water soluble may be omitted 

iii) Weak base may be omitted. 

iv) Turns red litmus blue may be cancelled. 

v) Gives salts with acid may be omitted. 


Teacher Now students, give central idea of my teaching point. < 

Student The amino organic derivatives having alkyl or aryl group or both showing 
basic nature are called amines. 


Phase Two 


Teacher Alright you may be correct, 
remaining examples. 

Student Positive Examples 
I) (C 6 H 3 ) 2 NH 

ii) (CH 3 ) 3 N 

iii) CjHjNHj 


Now on the basis of this idea classify the 

Negative examples 

i) AlfOH), 

ii) (CH 3 ) 4 N+Cr 

iii) CHjNHiHCI 

iv) Ca(OH)j 


Question to arouse critical awareness of students about essential attributes 

1. Arrange the following amines according to increasing basic character and also 
give reason in support of your axswer 

CH, C 6 H 3 . 

C«HjNH a . CH 3 NHj, ,NH and ;NH 
CH/ C*H/ 

2. Why is trimethyl amine less basic than dimethylamine ? 

3* Pyridine is somewhat soluble in water, whereas benzene is not. Why 7 
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4. 


How does the law of chemical equilibrium help 
amines ? 


us to explain the basicity of 


5. 


What is the IUPAC name of the 
well as primary in it ? 


NH, 

compound H 3 c— c— ch 3 , what is 
CHj ■ 


^(floras 
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Appendix ~ II 


List of participants who attended the programme from 29-1-90 to 3-2-90, 
Venue of Programme R.C.E., Bhopal. 


1. Mr. Anil N. Saxena, 

Govt. H. Hr. Sec. SChool, 

Gwalior 

2. Mr. Inderamani Pathak, 

Govt. M. Hr. Sec. School, 

No. 1, Rewa 

3. "M. Shaik Rafiq, 

L.B. Shastri Jr. College, 

Bhendara M.S. 

4. "S.K. Saxena, 

Govt. Women B.T.f. 

Jabalpur 

5. Mr. F.G. Dave, 

J.P.B. Govt. Gills Hr. Sec. School, 
Damoh 

U. "Waman G. Barsadage, 

Z.P. (Ex-Govt.) Hr. Sec. School, 
Gadchiroli 

7. ' K.P. Pande, 

Govt. Hr. School, 

Chandameta 

8. "I.C. Petal, 

Hr Sec. School, 

Silvassa 

9. "B.P. Harikisan 

D.B.F. Dayanand College 
of Arts & Sci., Solapur 

10. "Patil S. Vitthalrao, 

A.G. Jr, College of Science, 
Dapoli, Dist. Ratnagiri 

11. Mr. R.G. Dafade, 

J.B. College of Science, 

Wardha 

12. Patil A. Dattatraya, 

Sadhana (R.R. Shinde), 

Jr. College, Hadapsar, Pune 


14. "Ghemud S. Nanabhi 
Jr. College of Science 
Parangut, Tal. Mulsai, Pune 

14. *'B. M. Sharma, 

Govt. Hr. Sec. School, 

No. 1, Shivpuri 

15. ''GiteT. Ganpati, 

Shri Shivaji College, 

Parbhani 

16. ' M.V. Ramdas, 

Residential Jr. College, 
Parbhani 

17. "Dixit G. Sitaram, 

A/p Taluka-Guhagar, 

Dist. Ratnagiri 

18. Mr. J. K. Jain, 

Govt. H. Sec. School, 

Kohka Bhilai Dist. Durg. 

19. "T. R. Verma, 

Govt. H. Sec. School 
Balod, Dist. Durg. 

20. Mr. M.M. Sahu, 

Govt. Hr. Sec. School No. 1, 
Jangjir Dist. Bilaspur. 

21. Mr. S. K. Hussain 

Govt. Hulti. Hr. Sec. School 
Raipur 

22. Mr. S K. Sharma. 

Govt. Hr. Sec. School, 
Saragaon 1 

23. "S.C. Bhatt, 

Govt. Hr. Sec. School No, 2, 
Shahdol M.P. 
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